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THE S@IENTIFIC MANwaER COMMISSION - ’ ‘

r
)

-The Scientific Manpower Commission is a nonprofft ¢corporation made dp of
Lommissioners representing its gleven member scientific societies.” . '

. ST o N .
The. Conmission is charged with thé collection, analysis ahd dissemination
T of relisble information pertaining to the manpower resources of the United States in

the fields of science, engineering and teéchnotogy; promotion of the best possible
programs of education and training of potential stigntibts,’engineers"and techniciands
and development of policies of utilization of scieptific, emgineering and technological
manpower Qy educationa] institutions; industry and government for optimum benefit to

. the nation. \ . toe
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*

MEMBER SOCIETIES OF'SMC . . S

. . . American_Anthro¢o1ogica1 Association
American Association for the Advancement of Science
* ‘ American Astronomical Socidty
. American Chemical Society

American Institute of Biological Sciences -
y ’ _ American Institute of Chemists .o
Ly : " American, Institute of Physics ' -
v . * American Psychological Association | ‘ :
. - - American Statistical ‘Assgciation - . :

. Conference Board of the Mathematical Sciences
_Federation of American Societies for Experimental Biology

™E

U +

MANPOWER ANALYSIS AND PLANNING SOCIETY. OF WASHINGTON, D.-C. S

- - ‘The' Manpower Analysis‘and Planning Society is.an qrganization of’,manpower
professionals devoted to the atdvancement of: concepts, methods and systemsffor_thé

_ generation of demand/supply assessments and other analytic information that' wild

+ o facilitate decision-making (at natioqa],‘regiona1 and orgénizationa] Jevels)

-

P concerning policies and programs for the development and utilization of human resources. 1

‘.

- Founded in 1966, MAP's purposes_ihc]ude: improving the art and axpanding -
‘ tHe application of Manpower Analysis and Planning; fostering an tnterchange of ideas
- and information among its members; advocating and presenting pesitions to ublic afd, .
private organizations on’ manpowgr issuess increasing the skilTs of manpower.
practitibners through the development and. promotien.of educational activities; and
promoting high ethical and professional standards: for manpower practitioners.
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. THE IMPACT OF FEDERAL PROGRAMS AND POLICIES -ON MANPOWER PLANNING FOR SCIENTISTS
o ) .~ AND ENGINEERS, PROBLEMS AND PROGRESS .
.o X ‘ ) "g' 5 : . ‘ ..
.~ A workshop cohducted by‘Scientifichanpower €ommission and Manpower-Analysis and -

Planning Society of Washington,’D. C., on March 31 and April 1, 1977 in Arlington,
"Virginia ° ~ T 4 . '

INTRODUCTION ,

. Recognizing the need to examine thé manpowér implicattons:of proliferating
. federdl Yegislation and its resulting regulatfons; and concerned with the increased
- expectations of women and minorities in a period of slowed econdmic growth, the
Scientific Manpower Commission and the Manpower Analysis and Planning Society
of Washington, 'D. C. conducted a workshop to examine the impact of federal programs
and policies on manpower planning for scientists and engineers.

N ’ - . . ! ' P
Some of the workshop objectives were summarizgd in the opening remarks. °'-

"We dre gradually learning that the évai]abi]ity of trained
and motivated workers, gainfully and productively employediduring  °

- an appropriate segment of their 1ives, depends upon a-variety of

- factors. - These factors, in turk, are influenced by increasingly
pervasive‘programs and poljcies Jof the federal government. Seldom™ - T
are these.programs and policies Viewed in their relationships as Co
individual agencies pursue individual objectives. It is imperative
that those involved in analysis and planning of manpower develdp , .
this brpader picture and seék such means #& this workshop tosbring .
. it into focus. : ‘

L}
- . . A

'"we‘do‘nbt Just concern ourselves with actuarial counting of

positions available and positions sought. The government provides ” .
stimulus for new curricula, for curricular contdnt, for predoctoral . —
funds, for postdoctoral funds, and even for career or modified 1ife
grants. As these stimuli retate to ‘certain disciplines and not ‘to
-all, as they ebb and flow under the pressures, upon Congress, as-
they reflect the disciplinary background or interests of program ‘
‘managers, just so they impact upon the next generation in too frequent. : "
over-supply, under-employment and welfare. Tk, v

" _ ‘, N < ‘ .
. e * "Further, there&is a notable, even alarming, increase in ' t
. goverdment: edicts andidirectives now predcribing how orie trained s
in science and/or engiheering performs his job. Individuals with
no designated training or qualifications candetermine whether an
“industry’i$ complying with. certain regulations, whether a laboratory
meets requirements or whether a fee for an unusual situation-must ) .
conform to one’estiblished for the routine. The impatt O the ! ~
. superabundance of regulating agencies iipon the challenge and attrac- . '
S tiveness of the world of the professional must be recogrizéd and :
2 countered. - - ) N : ) o

(3%

. <. ' e .
- "We,must admit that the present largély intuitive approachék”

have not done so well. This workshop.shpuld be but one to explore
the full range from education, training support, retraining and
continuing education efforts, minimum wages,.criteria for welfare,,

)

» y .




¢the exchange of information: and ideas.

? ’ . ,
'governménf wages;icérti?ication and 1{ceﬁsjng hhich, wittingly -or
gpwiﬁting]y, congtribute toour concern. about manpower and inhibit
our ‘capability in manpower planning.” '

- .

. o . - Dr..Richard Trymbull; President
p T - Scientific MgnpoweY'Cqujssfon’

. "The degree to which’the objectives of a natienal program are
achjeved is prinfarily dependent upon ... the human-resources avail- |
. able -tg° carry it out. ... Conversely, the personal well being >f eath .

individual in the workforce is primarily dependenﬁhupon his knowing
that his abilities -are properly used and that he Ms opportunities

o

|for further growth.™ e .

"Manpower” planning techno]oéy tan'cdntributé to ensuring that -
.., these humans reSources are prodquctively used." ’

" Morton Ettelstein, President -

' Manpower Analydis. and Planning Sbciéty .

' .t Lo
Some governmént agencies are responsible for implementing national legisTation.
Others are charged with co]1é§ting and analyzing the data required for adequate
planning and implementatiorn. - . " .

Educatiopal institutions, which.both-train and employ scientists and

" engineers, are often assisted and sometimes hobbled by government programs and

policies. Employers, both public and private, must adjust to changes required
by government fegulations as they plan and carry out .their responsibilities o
students, employees and stockholders. Finally, individual.scientists and engi-
neers and a concerned public have a stake- in manpower planning as 1t atgempts
to insure adequate supplies of trained scientists and engineérs and means for
utilizing those who are’trained - all within the context of other national
interest. '

~
-

. This workshep attempted to explore the complex relationships -among these
diverse interests, seeking for a better understanding of, the most effective ways
to serve the needs of all segments of our technological séciety through better
manpower planning. v . ' .
Ninety six participants, including twenty five panelists carried out a
stimulating dialogue that mixed information exchange with some differences of
ppinion, and achieved at.the.minumun a concentrated period of interactdon among °

persons -concerned with scientific and engineerigg manpower in_government, industry,.

~academe and the professional societies. The workshop did not provide any magical
solutions to complex problems. _1t’did provide a farum for mutual discussion, and

\ . 4 . '

.t
«
.\ . . . - ¢
, N

.
e

A11 segments of society-are affected by and must confront these issues. -

[
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: ' . / FORMAT OF THE WORKSHOP . / ’
. , . ‘1 / . PN .-
- > - ) { f{.\" gt \ ) . v
Both federal activities and federal ruJes and regulations impact variously. B

on different kinds of organizatiods and on individbl scientists and engineers.
Three workshop panels attempted’to deal with this diversity in-an interrelated, ' ..
manner, ‘ . 7 o . ‘ )
. . . . - . v )

® Panel I included repreSentatives of three federal agencies responsible for 5(.
carrying out specific legislative mandates, Such as developing alternative sources
of energy, protecting the enviconment, and insuring adequatg health care. Each of——..
these prganizations is concerned with the development'and utilization of scientists
and engingers as this affects their ability to carry out their legislative mandate.

.

The ‘federal government impacts on both state and local government.agéncies
cherged with similar project-oriented functions; and with the private sector
wlich is’ both regulated by-and contributery to federally 1egis]@ted objectives, -
and adjusts its operations-accordingly. ~ . . . .

_® Panel II included representatives of federal suypport agencies having manpower
employment, utilization, regulation and educgtion responsibilities., The Natipnal’, |
Science Foundation, the U.S. Department of Labor's Bureau of Labgr Statistics and Ve

- the National Center for Educatiop Statistics are_charged with collecting and analy-
zing statistica] information on mappower resources in science and engineering, to
provide the-basis for natiopal planning.and palicy formulatiofi. '

. . , . ) . . , ’ . "
‘ / Manpower® and training agencies at’the state leyél represented by one sugh-

" agency in Pennsylvania, and a pilot-program gperated by a federal agency at“the o
Tocal.level indicated .some of the great divegpity‘of.government impact‘pn.individualg.

. Tﬁe'severai fedéral_reguPatory agencies were‘representea by the Equal Employ-, .
ment” Opportunity Commission examining the effect of affirmative action legislation

on manpower planning. - "

P

'" Colleges and universities, as both producers ana.employérs of scientists and -

engineers, are linked with these government, agencies at every stage. . s et
! . ’ . . '

N I *
. «® Panel III consfdered the impact of federal programs-and policies on individual
» scientists and engineers. The counseling process, particularly.as it influences '
young women, and the effect of public interest in and public. understanding of
science and engineering on the recruitment, education and -utilization of scientists °
and engineers were viewed as a prelude to the manpowér activities of professional
societies and unions who act as representatives for scientists and .engineers. .2
Specific concerns were: . . -
14 % \]
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..y SUMMARY, RECOMMENDATIONS AND CONCLUSTONS G
Py co. ' ) R ?'
. ** Philip P. Nowers L T
. ) Program Manager .- I . o~
. ' Waste .Equipment Manufactures -Instigute " . . . ¥

. . “Summarizing g workshop suth as this one is always diffitult and the results
rarely satisfactory. In part this is .the result of a format that puts.a wide » .-
variety of ideas,-data, apd opinions before an audience in a compressed pe(iod :

* of time. In part it is related to the many uses and shades' of meaning ascribed = °

to the word ”manpower" by'those-who deal with -the complex phenoreron of human
resource study and management. Ny . . : '

- ’ .

. P

. In spite of these inherent -problems thare were recurring themes in the .

. presentations which can be summarized. Given the situation in the manpower, field
and the format of the program this is all the more remarkable. ' . )
* . o ‘. .

The first part of this, summary will enumerate, in gebéra].%erms, those  themes
that most of the spéakers.toqched upon-in their presentations. While the termi-
nology may differ from that preferred by ‘the, speakers, the ideas apd concerns
constituted & significant part of their presentations. Second;.brief sreferences
to the specific talks+indicate how;they relate to the ideas presented here.

This section is-cursory because thé reader may refer to the more ‘complete summaries’

in’ the voluyme. Finally, some contlusions and. recommendations that f owgd'
. reasonably from this review of Bhe workshop are presented. FThis section in no
way reflects a.consensus of those attending or participating jn th workshop.

. , ' N . '
. Interoccupational Mobility . - N > ':7

If we. Took at our own_cargers and those' of our-associates fe cannot help

. but be struck by the extraordinary amount of flexibility Which/our hgman‘fesolrce
system not only allows but demands. A recent Labor Departmen
_the Wall Street Journal 42/8/77) found that only. 47% of men

v

" with jobs in 1965 had the same:occupation jn 1970. That is,/ in additionato- changes

in jobs, close to half the labor force-actually entered different occupations
.quer a five year period. , . S .

corrpborates, are

,
The' implications .of such a finding, which experienc -
ng it/ suggests that any

enormqus'for manpower planners and analysts. For one t
model bated on fixed occupational or educational attribftes i
for conditions.in the United Statgs, at least as far -ay the
is concerned. An’exception to this ruig might be whe i
fication requirements place Tlegal, 1imitS on entry to parti
_medicine are -examples of this case, afid-to ? Jesser
andsengineering: - S

licensing gr certi-
lar fields. Law and
some areas af.science

“

4

4

* Adequacy of Conceptual and Empirical TooTs

force is the fact that,
vailable supply of labor will
hat chntinually reshape it 3s

Directly retated to the high mobilifyléf th
in: most pa$esf attempts -to count or project the
* -eventually bé confounded by the dynamic forces

\ - démand .changes. This means, by definition, thgt ‘the 1abor market js adjusting or

attémpting to adjust supply and -demand. It a}so megns that ‘planning approaches -
deésignmed for or assuming eSgentia] stabi1i§y/ relevant labor .force wit]

<

.

wholly inappropriate
verall labor force . -
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*Some approach(s are, howevet, reTﬁt1ve1y well adapted to thege cend1t1ons
and it is important to 1dent1fy and support. these efforts’ While it_weuld be
“"unwise_to simply abandon trad1t1ona1‘measures and def1n1t1on§, it 15 equally

unw1§§\not\te\tzy to"move beyond them dinto areat that suggest greater prom1se

, S for the future.. . - a . g
_ , . _ \ ‘

3
.,
g e

e .
. f . c

Sex and Race in‘“the Labor Force

Y
L 4

.. <« The nation has embraced a policy of 1ncreas1ng, both quant1tat1ve1y and )
qualitatively,. the labor force participation and ut111;at;on at ‘all levels of

women and rac7a1 minorities. [ - , o0

<0 This policy-has brodd appeal and po11t1ca1 support. It also,produces%anger

) andyfear among some indjviduals -at all levels of* respons1b111ty Changes are .
. + occyrring both voliuntarily and under federal enforcement programs of various .
types, and these changes are seen as too slow-by some and too .rapid by others‘

- ~

- % Y
One immediatgq impact of th1$ po11cy has .been to bring the manpower p1ann1n@

. /

| intd the board room anrd the court room to help formulate practical program§‘that*
will lead to the upgrading of women and mingrities in the job market without un- ) :
necessary waste or disruption, It is a challenging role and one that~demands v
a degree of vigor, percept1on and dedication seldom required in the past. Yet,
it is a role that should not be evadEd because in the absence of adequate data,
sensitive guidance and reatistic expectations we are 11ke1y to énd up with hav1ng
spent heav11y and accomp11shed 11tt$

‘i g

\] -

Scopepof the Presentat1on ' 4 . J N

~

. °
LA}

Three federalw government agency representatives (Env1ronmenta1 Protection
Agency, ‘Energy Researclh} and Development Administration, Health Resgurces Admin-
istration) -discussed the1r~exper1ence§ with manpower p]ann1ng While-each had

_ widely varying kinds of experience and resources with which to probe the subjectd = . T .
each -expressed a feelipg that basic and important issues had- managed to elude ;\

them.  One speaker noted that new approaches to manpower analysis were needed -~
‘due to an absence of a: fixed technology in new fields of endeavor, Anqther .
suggested that more’attent1on shauld be paid to analyzing data from:small samples
_rather than attempting to 1nventory stacks® of'skJ11ed workers. ‘.

N JAwo representatives of. the private sector d1scyssed aftwrmative action in N
employment programs and some’ of the consequences of current policies.., The

" .challenge of chang1ng.techno1ogy (factor re1at1onsh1ps) was presented with some
new analytical apprioaches appropr1ate atsthe ‘micro level. The 1nadequacy of > X

<traditiona® otcupational-or d1sc1p11nary groupings was h1gh11ghted ’ . X //

-

* .- Two speakers presented state- 1eve1 problem§‘{lexas, PennsyTvan1a) At this o
. level all of the difficulties encountered on the federal Tevel exist and are
further compounded by significant geographic mobility and extreme]y modest
f1n§nt1a1 resources, , Better approaches apparent]y are needed.

*

Reports from three federal government agencies that study " the 1abor market
(National Center for Education Statistics, Deartment of Labor's Educational
Tra1n1ng Adm1n1strat1on~and its Bureali'of Labor Statistics, National Sc1e e
Foundation) indicate that.while much of what they dq is of nec&ssity traditional,
there are new ideas being developed and demonstrated that show prom1se:t eing .
more attuned to the requirements of manpower dec1s1on -making.

- - . » .
. - .o . . 2
*
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. A peprésentative of the highérleducation community pointed out, the Timits
- of 'using universities ds vehicles for federal mampower management. #Rapid shifts

in federd} policy were'seen as disruptive an essary, while the continued
. linkage between higher,education and the federal government»is inghitable.

«An EEOC #epreseniative discussed the Tegalwand'phi1osophica1 basis of )
"affirmative action" in the labor market. Two dther speakers highlighted thg’ﬂd o)

spetig1:prob1ems.of women in'scientific and engineering fields, providing r§m1 ers \ 4
of the continuing need for better and more available data and for renunciation ‘
S . in,every area of the damaging myths thatehave kept women out of participation - v
in the scientificientergrise. - ;' N o ¥

’ . '

L . “Two speakers from professional -societies discu%zed the tenuous ré]ationship
between professional education apd jobs and how this affects their roles and

services. A professiongl uliden representative noted that no one today cah expect S
the luxury of a lifetim@ job and discussed the need .for aids to versatility in’, - 7.
the workplace. . © , .o L )

! . Récommendat tons (s ' BN

& 1. By whatever name it is called, the all-important factor of high inter-
occupational mobility. resulting in part from continually c*riging productive . . -
relatipnships and in part from highly adaptable workers nee8s to be moved igto
the analytical spotlight by -manpower professionals. There has been an historical
. tendency to assume-this factor away for the sake of conceptyal models which seefed. .

. reasonable and of fered_the .promise of an edrly payoff. Unfortunately, the models )
‘become virtually useless for projecting the future becauyse of th?k\f]ement.. : . #

&

/ ~ ' . \ .
. 2. New empirical approaches arevneeded that emphasize tasks rather-th® _
“occupational titles, programs rather than educational Histories. Soie glements C
. of the*NSF Manpower Characteristics System take this approach and thesg should ‘ '
be recognized and used. One speaker noted the need for activity analysis in T
’ " industry in regognitgon efethe fact that néa%i%.ederyone "makes theéir oWn job..

hg There are challenges ‘in developing adequate fools to meet this need. To
A become tod theoretical is to risk putting oneself into the position that any
measurement at-all is impossible. " On the other han labor” ig allocated in the * *
United States by a market,\a]beit an imperfect one, -and every attempt should be .
made to incorporate this;cht into empirical work rather than assuming it away. * 4

.
- -

. 3. The full integration of women ard minorities into the Americah labor
market and specifically into science and engineering canrsbe done-only with the,
.. active cooperation of the manpower ¢Omunity. -Cos errors and miscalculations
gg e_avoided by timely and well-executed studief made on the bas'is of, existing
. *\And new data and on changing time-worn assumptions which no longer apply. To
. Jthink that such an ambitious and deep change can occur efficiently on the basis !
-0f . legal  action alone ig\unrealistic. . ' ? :

) -

/"\}’ . . A

. Conclusion " -
A N, fonelusion -
: The intent of this workshop was-to concentrate on the impact of federal
- 'regu1§11Qns and activities on the supply and utilization of scientists and
engineeys. Federal invotvement in’*the scientific and engineering labar market
is, substantial and virtually permanent.” The' federal jovernment has spent both

L4 * P v

% , ' !
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* ‘which the government's influence is present in the sc1ent1f1C\and gnatneering
power analyst can and should ‘be used-to 1n9dre that governmént actiogfg-become:

“ _ best realize that goal by. daﬂ%ldp1ng be*ter aopéquhes,‘tools, apd policy °
\ternat1ves so that our mbst 1mpog»dnﬁrFeSources, ‘the bumaq;oma , are not -’
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3 md/gy—aﬂd effort on mon1tor1ng and influéncing the numbers and the ut111zatTdh
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labor market: A basic message of tbé’dekshop was that the skills of -the man—

T neither overbearing n0r~counterproduct1ve.‘ :anpowerUprofess1ona1s o probah]v
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‘ L ACTIV.ITIES AMQ NS Of ORGANIZATIONS WITH "DIRECT ° L

RESPONSIBILITIE$ FOR. IMPLEMENTING NATIONAL LEGISLATION
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Spec1f1c concerns addressed by th1s panel’ were . - ,

.o The meontance Qf manpowen 5acton4 in the axxatnment 05 Zegxalazed @bj@ét&veb
o . Methodotog&ea and qutema 50n dettnmtntng manpa»en and tnatntng needs . . ,
nelative to Auppﬂy . . L . o Coee

o Reﬁaixonah&pa Wéih othena Ln.deALgnLng education and iAALn&ng pnognamb to-

. meet needs, especially as theg penxatn xn &nCﬂQaALﬂ§\<ﬁf_fffi&CLpaiLon 04 women .
and minonizies.

o Cowudejnauows tmpo/sed by aééer acbion LQQMM L

_ .\ INTRODUCTION - 'PANEL [ - S

T . M1chae] F. Crow]ey . et sy T

« . -Staff Associate’ Magpower Section

\ Division ‘of Scierice Resources Studqg

N S - * . National Science F0undat1on -
In ]975 the Laber Department published the resuIts of -a study fhnded by the~ .

Natxona] Sc1ence Foandation which stated that:= . . ‘ .

"

* "The repercuss1ons of goVernment “action- and po]1c1es are .
far reaching and exceedingly complex. Many ‘federal programs . :
‘ are. developed without.any consideration or asses nt. of the . jf .
consequences of their. operation on the manpower resources of the
country. a while such an assessment, perhaps would not solwe
any conf}ict® in-values or in priorities inherent in thg opera- K LT »
tion of d1fferent,programs, it.would assist in the dec1s1on- :
making process il o .
X R
By hings changed since that report was 1ssued7 Do Government agencies
anCﬂﬂhvate organizations assess the manpouer 1mp]1cat1on of natrona] leg1s-
tation. and Federa] policies? S .
qu f1rst papel centers arouhd ‘the, act1v1ties and concerns of or an1zat1ons -
public and private - with direct respons1b111t%es for wmpIementlng national' legis-
lation. By "direct respons1b1J1t1es for Smplementing national” ]eg1s]¢;;pnﬂ we
mean those Government - agenc1e§ responsible for carrylng\out specific mandates such
. as developing ‘alternative sqgrces of energy, protecting the. environment, 1nsur1ng
_ " adequate bea]gh care, and reqljring equal opp0r'?nnty for employment. In carrying
+ <. out thetir 1eg¥slative mandates, the Federal dgencies.impact on s¥ate and local -
. governm arid on the pFivate sector since the federal government frequently uses
private " nonprof1t institutions, and state anck]oca] governments .as the.prin- ‘
. cipal channels fer carrying out vequired activities,tor because the legislation, ‘ »
- such as requirements, for- clean air and aff1rmat1ve act1on, may: d1rect]y affect a

.{_‘ firm or agencyﬁismgthods of operat1on . . "
Y : . " : T A
* Impkct of Federal Po]]ut1on Contro] and Abatement Ekpend1buves on Manpower ' ‘
ggu1rement s Bu]Tet1n 1836, U:S. Department of Labor Bureau,of Labor Statistics,
' ]975 . >
R . LI 13 S ' .
| ERIC - \‘ e Ce . :
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| T Co-9- . ' '
.,. -".. CURRENT.STATUS OF MANPOWER RLANNING AT THE ENVIRONMENTAL PROTECTION AGENCY J
. - - . © - _"J. Donald Cook ~. . . ® -
. . s S, Acting_ Directot of Educatjon . .
o e T N Manpower and Tra1n1ngéif}$f o . .
I - . Env1ronmenta1 Protectior® Agency * ‘ Eh
Je ’ ’ P

. The Env1ronmenta1 Protection Agency employs & high proport1on of mid- 1eve1
. sci@ltists” and engipeers - about 60% of total EPA‘employment.of 10,000. In
direct pollution control, 700,000 persens are working nationwide 1nc1ud1ng those
’in state afd, 1ocal governments. Skill reeds are critical in toxicology for
prob]ems in.waste water andintegrated pest management ) ) .
y 2 S ’ ¢
P{ograms to correct manpower shortages should includes o

- © 1. Trying to get graduatesﬂto work 1n the publig. sector thrapgh such
-t 1nducements as forgiveable Toans; ' t‘ . .
, 2. -Joining manpower and training activities with research grants;-
s 3. Increasing the-amqunt;of'go-oping; and ,
i : ' f B ’ IECARE Y <

4, Seeking expert consulting adyiceto provide short-term technical skills.

. [ . L ]
A .significant problem is how to get political skills to scientis# and engineers *

so ‘that' everybody involved can agree on pb]icy-nmking and execution. . .
. ; . " . " | | . » . s 'l
- o * * MANPOWER ASSESSMENT IN A mIsSION AGENCY ' ’
I ' (THE RECENT ERDA EXPERIEMWCE) i .
) ff o0 * ¢ Norman Se]tzer - ) . . .

D1rector Manpower Assessment Office
Energy Research and Development Administration - .

N . -
» . - o . . \

. The Energy Research and Development Administration (ERDA) is a new agency .
Y. with its mission defined in the mid-1970's. It is not only new, it is so dynam1c .. ‘

in fact, 'that *the Manpower Assessment Office has, been reoroan1zed three times in
one. year|

The Manpower Assessment Office (MAO) is unique because the 1974 Energy Re-
organization act is unique. That legislatiop charges ERDA with Msuring an-adequate
supply "of €nergy manpower though the collection, analysis and dissemination.of ,
necessary manpower supply and demand data. The Act &lso directs ERDA to do near Y
and 1ong -term planning and to build on; not duplicate the efforts of other public

: agencies and private organizations. This three-fold mandate forms the basis for -
Jg} the Manpower Assessment Office.
. A . . a . .. ,

‘We are attempting to design systéms which provide peeds assessment information,

develop plans based on that information, and to do it all in a-cost-effective
. ? mﬁnner by using, not dup11cat1ng, existing resources.

A three-faceted program at ERDA responds exp11c1t1y to the three parts - of%our
Tegislative mandate. A comprehensive information system will collect, 1ntef:};e

R . Ny
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» and,.maintain base line data on'energy’manpower empfoyment and utilization. We

will develop methodologies for near, mid and 16ng range planning, as well as for - -’E .

in-depth assessments; and finally, develop a positive program to work systema¥ically
with and use data from dther agéncies. ' ’ oo

~ .Fhe Manpower Assessment Office is .organizatiohally paratlel to Education and
" Training. Both report’ to. the Office of University Programs. Manpower Assessment
is held accountable. for identifying and documenting the needs which underpin educa-
tiqg(and training policy and program decisions. MAO also interacts with the various
technology programs regarding their current and future program plans and possible
manpower, constraints. Lo e L

'

! .

MAO. is still young - just past its first birthday, and dealing with data
problems cemmon to all of us.- A large part of U.S. manpower data systems are
rudimentary for the purposes of manpower planning. To.compensate we have ton-
ceptualized a, Comprehensive Energy Manpower Information System complete with B
acropym, "CEMIS". Unfortunately,-names, and acronyms are not-enough. In a,mission

agency like.ERDA, administrators want facts. which provide a basis for policy L

decisions. - not global data. For example, they ask, "How many nucledr engineers
will be needed for waste management activities? Do _we have enough geologists
- and mining engineers for exploration activities? How many technicians are, needed
. for commercializing solar heating and cooling? Should any special action be taken
“to meet these needs?" They are only marginally interested in the traditional .data,’ -
€.g., numbers of engineering enroliments qr degrees awarded, or.how many scfentists
work in private industry. - ‘ . ' ¢

. : 4
Thus, we are contemplating the use of yet apother matrix (whichqtad its origins
in some work at NSF several years ago). One axis categorizes energy by source:
- gas, solar, coal and-the like. Another axis’lists processing stages: exploration,

extraction, manufacturing, etc. - In this manner energy manpower can be categorized .y

in terﬁs of coal exploratign or extraction, solar manufacturing or ‘development.

In addition, MAQ-can aggregate by industry like gds or solar and for all of energy.

Unfortunately, for etegant conceptualization, this mixed matrix includes manpower

in the mature ocgupations of the coal industry, as well as the completely unstruc- '

tyred biomass conversion field, with solar heating and cooling, nuclear energy ane

y rest falling somewhere in between. It will be some time before it is known
whether thése elaborate matrices produce intelligemce or garbage; whether there

- exists a firm base far needs analysis, or.the extent”to which energy manpower infor- |
mation can be organized as a homogeneous system. - . : . '

¢

“#s far as methodologies are concerned, there is an even longer way to go. Our
chief conclusion to date is that the most sophisticated foeregasting methodclogies
appear to have Timited utility for our present purposes. Econometric models require
large tells of information and fixed factor relationships.  ‘In many of the newer

_ <4 energy ateas, on the other hand, most industries have few firms, small complements

of employees, little or no fixed technology, and magnum magnitudes of changes in
scale over short periods of time. _ ~

~

»

. A]though we are dealing with a post-space.iﬁausfny, the ironic fact is that

we are forced towse the old methods. We're back to regressions, time series and ,
informed guesses. - - o R

’

We have a little more experience with integrating data collection efforts to
avoid duplicatidbn. Three clearly distipguishable sources of data exist, each with
s own set of problems and opportunities - data developed by other ERDA divisions,
data from other agencies, and cooperative venturesswith other agencies -to develop ‘%

T -

-
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new data. - ~ ’ ‘.-’ \ ’ *

. " In mo&t cases data Jtoltected by\other ERDA d1v1sions can be used with minor
. ‘ mod1frcat1oh Datd, gathered by other‘agenc1es pose a var1ety ‘of problems, most
" steimming from the fact that they are collected for other purposes. For exampTe,
y of Ph.D.'s in engvneer1ng aqg sciehce does not specifically .tab various’
] seg%s of the énergy sector. . A re- Wvey and re-analysis of census.data is’
‘needed to obtain information wh1ﬁh we could use with confidence, because there is
a difference betyeen the dég;ze‘of spec1f4c1ty census needs, for a population count,
and that required by manpawer angiysis to specify the qua11f1cat1ons ‘and- occupa-
t1ona1—attachment of memb rs of £he workforce emp1oyed in spec1a1 categor1es

The most promising anproac

: endeavors of several agéncies, ‘

the National Construction .Manpower Deman rystem, intended to produce data about
construction skilled trades requirements by national, regional, and local areas

to ost effect1ve assessments 1nvo1ves cooperat1ve

f *and designéd to meet ‘the specific peeds!qf each®of its nsoring agencies - TVA,
DOL, ERDA, and FEA. A1though not.complete, it 1s a1ready generating some infor-
matﬁon . . . MR

This is where we stand now. We have” found ‘that- a ]eg1s]at1ve manpowerﬁnandate
is great in concep% but fraughtkw1th roplems *in pract1ce OMB wants manpower .
assessment now before it will authorjze monies for educat;on and training. Unfor-
tunately, start1ng up takes time; inktant information doesn't exist. .A lot.of time
has been spent scrambling to respond to current~pressures while developing a 1ong
range Strategy K ° TR o ] . .

- - ' ¥

~

s

! These pressgres will continue«for the foreseeable future. Certainly there '

will be continued emphasis on a demonstrable needs-program-results cycle and on
cost-effective performance, and-that means that’ wé must learn to develop more
cooperative ventures, more: commOn data bases and more “interactive strategies.

7 -

MANPONER PLANNINE IN THE BUREAU OF HEALTH MANPOWER

. < -~ "™Howard Stamb]er~ S }q‘~ )
N . ghie€, Mdnpower Amalysis Brapch . )
. Bureau of Health Manpower . .
U S. Depantmentvof Health, Education and We1fare
) I L N . s Loy ) Y

&

The Byreau of Health Manpower administérs grants and contract programs to«prov1de
1eadersh1p in plann1ng, initiating, conducting, coord1nat1ng and eva1uat1ng the
nat1on % health manpower programs. It§ activities include assessing and 1mproV1ng
the qua]1ty and utilization of health'y manpower .in education and training prbgrams,
improving. commun1cag1ons, and developing faci]ities. . It also develops 1eg1s]at1on,
and implements programs establishedepy the Congress. It works tolachieve distri-

- bution of health manpower to insure wide geographic access to.health services:
to assess health manpower supply and rejuirements; to. develop. health manpo policy
and proposals; to st1mu1ate interest and fac111tate recru1tment and to c ordﬁnate
DHEW health manpower programs

Its resources in FY 19770ane a staff of 425 and a budget of $430 million for
aducation and training. . A total of $5 bil]lion has been spent fdr training since .
1965. The base legislation for health manpower is Public Law 94-484. ‘ S

’
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BHM has mrograms-of’ 1nst1tut1dha1 support.for construct1on, cap1tat1on grants,
pr1mary care residencies, curricu]ar improvement and other drands. Student assis-
tance is provided in the form of 1oans ‘and scholarships, some w1th repayment - ,

provisions. )

S .

%

"
" " The Bureau collects data on hea]th manpower and make$ ana1yt1ca1 stud1es

1nc1ud1ng health manpewer projections. The data collection is on a 100% - sample
which is develdped with the Nat1ona1 Center for HeaJth Statistics. *

The Bureau looks at needs as well as demand

) sing matricés to show alter-
nativé results of particular kTnds of 1eg1s1at1o,

n health care. .

BHM manpower ana]ys1s and p1 nn1ng act1v1t1 1nc1ude data development on
current supp]y and services, current requ1remen§§ output ‘of educational institu-
tions, attrition and losses,.geographic: location and mobilfty. It makes suppl
and .demand projections, both for individual spj?1alt1es and area group1ngs such

-

¥,

as hospitals. It identifies issues, and develops input for government p011;y :

Ongoing wark includes -data base developments inj optometry, pﬁarmacy, hurs1ng,

public health,,hosp1ta1 manpower and educat1oni , .
Suppky trends and" prBjections gre basedydn,prof11es of individuals, (obta1ned

from 1nst1tut1on@1 reports on grants). Data btainéd from educatfonal instituttons

includes the number of graduates and the gapgeity of the institutions, the location .

and specialty choice of graduates and their gareer plans. [Even high schoo] career

‘ plans are examined to see how many and what ind of individuals actually become < Co
med1ca1 personne1 ’ “ ‘

AN

“ﬁﬂ1produces backgroynd information f r legislationJ It must conform #o the,

stated p011cy objectives;

its-cost impligations must be considered, and the

potential impact on supply and demand mu

change” programs.
these changes.
with them.

be assessed. Apprépriations will
The Bureau must alwaysflook ahead to try and foresee some Qf
Programs™ can change<¥er rapidly, and data requirements changg

-
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MANPOWER PLANNING FOR THE TEXAS WATER QUALITY BOARD . < ‘

* Tom Jackson y , K LN
Manpower Trainer, Educat1on and Tra1n1ng Staff

-, Water Qua11ty Control Board, Austin, Texas

‘
~ . v

The Board employs 425 people plus those iff distwict and reg1ona1 off1ces, and
has a budget of $200 million per year .to build and upgrade water.quality facilities. « .,
The Board is committed to the educatioh and training-of human resources to attain )
enviranmental objectives. It has two main activities - the bu11d1ng of waste - .o
water treatment fac111t1es and prov1d1ng pefsonnel to insyre water quality:

A manpower p1ann1ng study is underyay to examine, manpower’ requirements” for T
byilding treatment facilities’ through‘construct1on grants. Because mahpower and
tratning needs must be continuously updated a_computerized manpower 1nformat1on

* system, recgmmeﬁded by earlier studies, is being used.r - e

¢

L

Features ‘of th1s system concept model 1nc1ude three main sources of manpower
training, deingfid data: , Operatiof ard@¥Maintenance Reports from annual inspections of .-
wastewater treatment fac111t1es, TDHR Certification File conta1n1ng data on the o
character2§t1cs of certified water and wastewater:personnel; and Construction- ~

-
13

Grant Filds which provide data cohcern1ng‘édd1t1ona1 manpower needed by new or -
expanded wastewagfr facilities. : . - . T
. Frdm these source data, ana]yses can be made to produce est1m5fes of curre?t A
actual and recommended employment, future employment levels, new hires and tran s,
fers, training 16adss, ‘and manpower problems. ) ? R Lot
.’ ¥ 4 -

Procedures for’ obta1n1ng informatien concerning training de11very are n‘t K

carrently available but ¢an be developed. With consideration of manpower/training I -

-demand "and supply, and %hanpower problems, speeific training prograts can be planned
and - procedures can be established to.obtain 1nfonmat1on coﬁtern1ng the results of .
the tra1n1ng programs,;e]at1Ve to what was planned. '
-t » "
Proaect tasks include establishing the project organization (administration, -
provision of analytical and consulting service), and establishing liaison with
Texas agch1esépr§an1zat1ons having manpower/training responsibilities.
: A requrrements ana1ys1s will determine the 1nformat1on needs of the Board and
other Texas manpower agenc1es/organ1zat1ons Input analy$is will ideatify all
sources and forms of data cited in the sygtems 'concept which .are needed to produce
. the output requirements. Resourqe analysis will 1dent1fy the” resources necessary
to 'support the regu1rements a1ready‘1dent1f1ed, and\a final report will synthesize
‘data gathered in prev1ous tasks and summarize system capab111t1eé processes, and
putputs . . . A \ s
5 7/ .
Specific outputs woqu be d1rected toward definition of workloads and wprk
-~ methods; development:of planning criteria in the form of occupation definitfons,
staffing guides and.work-time factors; deyelopment of an® organizational staffing
plan;, assessment of current manpower supfly; detefmination of recruitmeht and trans-
, fer.actions jnecessary éfu]fﬂ] staffing plans; 1dent1f1cat1on of t,ra1n1ng neéds, ) po
" and identification of manpower problems. ot

.

’

The eva]uat1on report will descr1be the approach and -the resources required;,
Jdent1fy 1mmedﬁate and future benef1ts and suggest Fefinement of the methodology .

- \ g
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- . APPROACH FOR DE{ERMINING‘MANPOWER REQUIREME‘NTS . :
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3 .o o MANPOWER PLANNING IN INDUSTRY = ) .
. ‘ ' v - Herman F1nkbe1ner .‘”‘ B . 4
oo .- Manager of Employer Relations .. . v
. Co General Electric Company = . “ .,
‘- .. - v 4 o ' N ') . . . ] ] "-- .r . -‘
’ -
Lo - ‘We need a macro to micro trans1t1on for manpower planning as we. convert from .
affirmative actiom type programs concerned wrth female and minority groups to those ’
" concerned w1th the Meeds of a]] individuals. |, <. .
{ . ’ s
<. . The C1v11 Rights Act of 1964: Ted to class actions and to individual cases. .
" During recent years, the kirds of suits have changed-toward individua1 cases. ( .
-7 . ' . A
v . R
< “To’ bring about equa] opportun1ty, 1egws1at1ve action was requ1red: but jts Ly
‘success So far i3 dubious. Thére is a long way to go. . ) ' ‘
- ) . 7
4 - Some of the suits show how the actions have changed. MoDonneH -Douglas vs.
Green raises the question of a selection process for jobs. Griggs vs. Duke Power -. °*

_ ‘quesfioned diploma requirements and tests for employment. * Robinson vs. Unjen.Carhide
- coneerned: job app11cat1ons, and raised questions of subjettive analysis of employees i
such as maturity.and aggressiveness. Albemarle Paper vs. Moody raised the question of '
EEOC criteria for app]wcab1l1iy of test1ng procedures and whether this 1nv01ved T

'1nd1v1dua1 Judgment .« ‘ ) . .
. ‘ .
N "
Genera] Electric ?s address1ng these prob]ems in terms of recru1t1ng,
tra1n1nngnd promot1on ‘of “women ahd- m1nor1t1es L . - R

. In, the area of" recruiting, quotas are sémetimes operat1ona1, a1though they .
dre rot part -of. .legal prdcedures except when ordered by"the courts aftér a- finding of
discrimination.’ Evaluation by the company will require a change in, the repbrts ROW
obtained from campus recruiters so that se]ect1on can be evaluated in terms of’toMpar1son
of app11cants and understanding of why one candzdate was chosen over, others. In" |
general there is little documentation to 1nd1cate how the final-selection process occurs.
- There are several types of training, and the prob]em 1nvo1ves who is chosen
for opportUn1t1es to take the tra1n1ng for” upward mob111ty ' .

'wh11e GE has an-open promotipr system, it mu$t consider past practices, the
consequences.9f providing .preference to minorities or females in ‘such a system, or in
-.not prov1d1ng ‘preferences. Hazards exist in termsof sen1or1ty, fa1rness, and ., . *
convenience to the company in.its promot1on po]1c1es . .
e .Genera1 E1ectr1c emp]oys about 30, 000 technwca1 people.  Attempting to- be

fair and convenient and to honor seniority wh11e also working toward affirmative action -
E presents problems. However, the consequénces of affirmative action activities are long
] term 1mproyement and mon1tor1ng on a’'steady basis, all accompanied by a substantial”
1ncrease in paperwork. ‘There is some question as to the product1v1 ‘of either
. monitoring or increased, record- -keeping, singe it now takes six peopIR working- full-$ime
. to shuffle and maintain the paperwork on each 2,000 employees.. Nonetfgless, . the social. - .
_and fimancial cost of not carrying outd these programs would be intolerable. (™

The Civil Rights Act and subsequent 18gislation, was needed, for a varie
of reasons. This TegisTation ha# not yet accompTished its objective’ of eliminating
and repairing the results of discrimination. There is still a-long way to go, and
the costs and problems do not provide easy solutions, but the efforts must Cont1nue

‘ . . . . . ' - ' ..
. ‘ . L
O ‘ . ) ! -~ ) - é(}
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MANPOWER PLANNING-FOR SCIENTISTS AND ENGINEERS IN THE PRIWE SECTOR.

»

. - . : , " Jameés Wa1def
b Principal, Towers, Perrin, Forster and

L}
.

o\ .
€rosby;s Inc.
(= ~

“Scientific and engineering talent is a resource available on the open market,
subject to.cempetitive pricing and supply, .as are ‘other scarce resources. Yet
im this area we find very‘]itt}efana1ysis of ythe fqrces at work ‘or of their impact.

L 'Particu1€r1y from the briv¢te employer's’ perspective,’ the labor ,supply for
' projissiona1 needs *i¢ assumed to be variable and beyond influence. or control.
. - Firms neéd not.be government-dependent, as contractors, to be cencerned with
such talent-needs. The larger employers, (G.E., I.B.M., Exxon, Gulf, Mobil,
major utilitigs, etc.).in fact, are’not primarily oriented toward -government -
programg. A A y A
. T - ol o s Ny
Private employers ride with‘the ecopomic cycles, adding manpower supply in
the  upside and cutting back markedly in: he downside. .The 1971-1973 years in the,
aerospace industry dramatize’ the variability of private employer staffing. .

From the vantggﬁ point of a management consultanthpecia1jiing in corporate
manpower* planhing,” thie follguthg observatiogs. are germane to this.discussion. . QY
® Corpgrate manpower plans are extremely short term. ﬁgw companies project:
_ mafipower needs in any meaningful way beyond one year. In high techndlogy com- )
- banies that rely on project ‘management, gix months may be the longest-range . =
+ « planning period for definitive 'staffing néeds. ‘However’ many firms are adopting
more rigorous manpower planning processes, generally as part of broader strategic -
bysiness planning efforts. Even where forecasts are longer range, recruitment
plans tend to be short range, hence of little use -in labor market analysis. - ., . E
- [ ¥ - : N - ' ) . '
.-® Companies lack knowledge of exterpal labor supply. Frankly, private employ- *
_ers are mdt even aware of the types of information available from government
agencies. If presented with BLS data or technical maripower supply/demand studies,
most corporaté manpower planners ‘are at a loss to apply it to practical needs. ’
o The most va}uaﬁleiinformation from private employer perspectives is local Tabor
. marke data-on avdilabilities and going salary rates.’ These data are not avail-
able for professionals, and what is available (e.g., college graduates by degree . . .
area), .is not particularly meaningful. Available data must be disaggregated to .
- be/qseful to businesss. - . . - - . "

’

/ w

.

® College degree specializations are’ not-particularly useéful data. "Many
engineers and scientists assume managerial or other careers, and the speciali-
zations are-becoming less distinct as, job requirements. - -

* Ll s, ¢ ’ .

® Facton.relationships change. Work.analysis indicates that our traditional
assumptions-about professional werk are not always. valid. Chemical engineers and L.

. chemists cross lines} all are involved in managerial, administrative, and technical

support work activities. The mix of activities on a. position, and thus throughout

an. organization, determine the skills mix requirements.

_ Technological. change brings needs for re-evaluation of position and organi-
_ zational. requirements, and business staffing needs. Private employers have only
recently begur to analyze the patterns of career deve1dﬁﬁent and uti]izatfon.ofﬁ
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scientific and technical talent. Perhaps we have,a great supply of ta]ent that |
is being underutilized, but private employers don't recognize or ‘have not dealt
with this. Of course,‘afflrma€1ve action and EEQ requiremerits imposed on pr1vate
employers have increased awareness, sens1t1v1ty, and activity.

® A'trend is’ deve10p1ng towards.Matr1x Management P0pu1ar in the sixties, . -
%he coricept is regaining favor, although not necessarily with the same labels.

In R & b-organizations, the concept dpplies to research, technical marketing,

and other parts of traditional (not.wholly project or aerospace) organizations.

It allows+monitoring of career development, recru1tment :and staffing by function
+as well as by business act1v1ty

Pr1vate employers are trying to deve]op more’ meaningful manpower p]ans but

the integration of private p]ann1ng “with publicly provided information and p1ann1ng

does not yet exist, and the nedd is not apparent tb all. .
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* ACTIVITIES AND CONCERNS OF JORGANIZATZONS/WATH MANPOQER EMPLOYMENT,, UTJLIZATION, AND .
e T EDJCATION RESPONSIBILITIES - . '

*e

o - PR '
.Specii%d Concerns addféssed by this panel were:
P . '

s ",.' i : i o
® Responaibilities of fedenal suppont and regubatory agencies relative to- -
. Legislative mgndates, employerns and the individuat. -

)

-

¢ Activities in collecting and disseminating demand and supply Lé%ohmation. , L

: . ,\ '® Linkages with educational Lrwﬁ;tu,téow,s, empﬁoye’)w' and progessional associations ¥
X, 4An pﬂannirfg‘giumfxo'n and thaining proghams fon scientists and engineersd.

J
b . /
: ~' Richard H. Wilcox “
~ . " Chief, Arms and Transfer Division J
& : }LS. Arms Control' & Disarmament Agency d .

v

) It-is tempting to differentiate the second session from. the first by
characterizing one’as focussing on people responsible for doing something, the
other-on people. responsible for knowing something. But clos examination
quickly makes it dpparent that the people concerned with appTied programs are
well aware of the necessity of good information; in several cases they operate
/”EQTE‘Of the most bffective data bases. Conveysely, those people whose mission
iS\to gun data systems turn out to be highly sensitive ta the requirements and
. . interests by their applications - oriented scustomers.- Success requires that
data, analysis, and operations proceed jointly. Thus the second session in fact
largely continu&s the pattern of ‘the first -- presentations’by knowledgeable

«people doing interesting things.

’

-
¢ L}

ot

{ 'uéefu1 to reflect on what constitutes success- In scientific and technical man-
~: v ‘power matters, We profess to think in terms of effective.utilization of highly

+

educated and skilled human resources. However, we may be oversimplifying our
measures of this. For example, it is common to equate "underutilization" with

working in a field different from that in which formal education is réceived. That
js, if a chemist (by degree)’TS'not.doing something labelled as chemistry, he 1s

K .« TBut in conkidering the degree of success of these various programs,‘it is

considered- to .be underutilized because he is pre$umably not using_his Mard-earned
specific skills and specialized-knowledge. But this leads inevitablyito the.
presumption- that anyone working in a new discipline is underutilized. Were the »
scientists and engineers who created operations researgh during World War II. —
' underutilizeq? How many people in the field of scient#fic and technical man r-
) today possess.ﬁegrees in that ‘subject? And if they don't, do they consider
themselves to be underutilized? Cross fertilization of -distiplines by "field
jumpers" may be healthy both for the disciptimes and for the jumpers -~ possibly
- evén if the jumps resulted .involuntarily from excess. supply #n originally chosen
C dierinld ; ; .
o .v/d1sc1p11nes.qv ' Sa B ) .
, The authors represented in thé second’session are well aware of dilemmas .
like.this. Although their programs are well thought-out, they are not isglated
. in ivory towers. The designs are well tempered by experience in the cogplexities,
" uncertainties, and conflicting interests+of the real world. Their papers are
well worth reading - both as.guides to Better understanding of the qverall subject
and as sources of practical- ideas to try: . .

t ! - . -7 »
‘ | B O |
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The sBurce of the problem, of course; is that the things we want to know
‘are se}dom-the things that we can easily measure -- and vice versa. Effectiveness
of utiliZzation of a sggentist's knowledge and talents is extremely diffiqult to
measure directly -- pefhaps impossible on a large scale for a reasonable cost.
Similarity between formal degree field and job -title, on the other hand, is rela-
tively simple to recognize and count. Thus it is not surprising that the latter

is often used as a surrogate for the former. Whether it is a legitimate surrodate -

depends upon the application of the data. This difficult problem of matching
what is reasonably measureable to what is really needed permeates the entire field
of.scientific and technical manpower study, analysis, and projection. Progress
consists to a Jarge extent in devising practical measures that correlate well

with criticd]l features of useful manpower models. -

»
-
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THE ROLEOF UNIVERSITIES IN MANPOWER PLANNING ,

LY

. Bernard V. Khoury,
Assocliate Executive Secretary
. _ Association. of American Universities
Introduction _ . .

. : C ‘ ’
Universities play a major role in magpower planning for sctentists™and
engineers. Their most important contribufion involves the training,nd "oy
education of most Eeop]e,who assume leadership roles not only in science and > v
-*. engineering but %ingpirtually every field of endeavor. The job outlook of today,
which differs mark@?lyffrom-that of the last decade or two, means that a degree
is no fonger suffic¥ent to obtain employment for college graduates. Even
q;gguate'degree recipients in some fields face profoundly altered. empldyment
p¥Ospects. However,ias a college degree has-become Yess and less sufficient 7
to assuhe employment, the degree has also become an increasingly necessary
condition for many pokitions especially in science and engineering. , -
Supply .and Demand at [Universities . ) '
. ‘ ) a‘ ! ' N
The major research universities play a rale both*in generating the supply
of trained manpower-and in employing the same kinds of individuals. On the

 supply side virtually every scientist and engineer -receives one or more college
degrees. Also on the supply side the universities have another significant
role which may be even more important in the®long run than the training of

. techrricat, personnel. As the impact of technology on our society grows, as .
energy, environment and technology increasingly conflict, as new knowledge .

. increases on topics such as recombinant DNA and the deyelopment of nuclear .

" energy techngogy, it is increasingly imperative that the broad society be "
better informed about the values, techniques, potentiaj]s and limits of sciefice
and technology. If our colleges and universities do.not respond better to’

_this growingcschism in Society then technological stultification might be the
catastrophit ingredient in our manpower planning efforts.

o7 On the demand s.ide universities émploy thousands of 'scientists and engineers
as faculty, researchers, technicians and graduate students. The use of gra uate
students in ‘our laboratories in turn increases the supply of advanced soientists
and engineers, “This.self-replication by faculty «is one of the most difficult
problems in adjusting the Z:;g}y to respond to reduced demands in some disciplines.

i

As long as the university resparch system, in ggneral, induces many jnstitutions:
" to-emulate Harvard and Berkefey then faculey will continue to train graduate Y

students who.in turn aspire to faculty post. The upiversity system is very ‘A

slowly responding to this problem butfqﬁ; without stresses and strains%’ . .
Universities and the Federal Government . * P
The current conditions and the.future prospects for most of dur major . -

., .in manpower training. The fedéral government provides about billion per
, year to undergraduate students in programs ranging from loans and grants to

work, social security and GI benefits. In addition to these programs, the
federal agencies provide major support to about one guarter of science and
engineering graduate students including over one third of a billion dollars
per year in fellowships, traineeships, and training grants. Colleges and )
universities directly receive about $4.5 billion from the federal government
including ovér '$2 billion in support of research. About two thirds of these

‘universities are inextricably linked to-the federal qovernmen&§and to its interest
$ '

research funds are awarded competively to a total of about 50 universities. v
Q ) . . - .
’ '
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\ led by th1s federa] support of 1nst1tut1ons and of students the nation VA
\ ., has moved from'a system of elite wniversity education to mass higher education =™

e}

R

Y

A

. to near universal postsecondary educatidn. In spite of some minimal growing -
,pains and sogpe signiftcant enjes of anquish dur1ng the recent Teveling in of

" Funds .and students, I do mot-beldieve that there is any rester1ng ‘the pages of
“the calendar® " The nation -ieeds its ‘universities which in ‘turn could ngt exist

in anyth1ng like-gheir current “form without federal support. . One fasc1nat1ng ’
question is how quickly.universities will respond to the pr1or1t1es, needs, .t
programs, ‘and-Statwtesof the federal governmerit and how onerous federal regu- .
Jations ‘will become in anp effort-to influence_ un1vé¥s1ty actiong. And through
this 1nev1tab1e tension, the mgst proﬁound question is how well the nationa1

interest will be served by comPromises between educat1ona1 philosophy and .

federal.dbjectives. . . b .
N 4 N " ) v < ) 4

Should Universities Plan? ' ) . .

- T An e ' ' '

On the “issue of manpower p1ann1ng, or assur1ng a reasonable balance between
» supply and demand for scientists’and engineers in, the future, it is simple, ’
at the risk of overs1mp11f1cat1on, to the point to .wo extremes of the spectrum of .
attitudes about the proper functian of major un1ver§§t1es At one end.of the :
spectrum is the view that education and knowledge a valuable ‘for their own
sakes and that the proper function of universities is to incul¢ate timeless”
values and skills'whijch can be readily adapted, after graduation, to spec1f1c
employment needs. This view is moreplikely to be found in Colleges of Arts ~
and Sciences but with some adaptatiqﬁlmay also apply to professional schools.
The other end of the spectrum is much more ut111tar{an in its perspective; at
its extreme this attitude views the proper role.of a un1vers1ty degree as
preparat1on for specific.employment. This philosophic dichotomy about the role
of a university appears not only =t the -undergraduate Tevel but can also be
found at the doctorate level. .The distinction manifests-itself, for example,,
in" the question of whethér P#v.D. departments shotld deny admission to qualified

/ ang;met1vated students primarily because the job market for research scholars

-

is profound]y‘depressed

I have posed the above distinction as the extremes of a spectrum because
I bekieve that the best resolution lies somewhere in-the middle area. Ip fact
7 there is no single best wesolution.-. Institutions, and indeed 1nd1v1dua1 de-
. partments, must and are more c]ear]y art1cu1at1ng their own positions ‘on the
Spectrum between broad intellectual enlightenment and specific JOb orientation.
‘There are several hea]th;egagns to wh1ch one can‘po1nt ’

.1. Discussions of the job market areJmore open, and more ava11ab1e
to prospective students, both graduate and undergrqduate

2. Some graduate departments rout]ne]y inform all applicants aBPut .
' *  the job_employment out1ook for advanced degree recipients. \\ L

3. \Some graduate departments are systemat1ca11y reduc1ng enro]]ﬁ nts
in response ot only to reduced student support funds but als
thoughtfu] consideration of the foreseeable JOb markét

) P
4, Qua11ty ageessments of programs 1nc]ud1ng 4 1ook at prospect1ve \\
supply and demand for graduates arg increasingly being jnitia
"some are being imposed. (New York State) while most are generated
internally within the university. ot o

L
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5. "Rudimentary. progress is being made 1n’ggknow1edg1ng that ‘the * - '37-
effectivengss of 3 graduate program cannot be evaluated without /

g - First.defining the mission and purposes of the program,often in
‘o terms of the target job market '

L 4 Ay

t‘

Reoent Federal Manpower Eﬂforts«

-

/

. Now I w1sh to d1sc055 br1ef1y three specific areas in-which the federal

. “government has tutnéd td universities to generate trained manpowei. In each ° NS
case federal priorities changed dramat1ca11y shortly after the educational |, °
system had responded to»the nat1onal manpower obJect1ves . v oL

Abbut 20 yeags, ago the federal g vernment piaced a high pr1or1ty on o v
grea!]y inc¥easing the number gf teac&rs at all .levels from elementary school ‘

doctoral pFogranis. The educatrona?“ﬁeeds of the post-war:-baby boom and the

e 1mpact .of Sputn1k on our natfonat ego were o of the stimulithat led to

+

~-&xceeded demand. Actual national needs,-féderal programs:to respond to those

-t

*

»

-

i

_massive growth in college and, university enrollments, m1111ons of dollars jin
federal fellowship and Toan funds,” and the establishment ‘of hlindreds of new ° ’
institutions of higher education. The explosive growth in numbers of teachers )
was fue]ed by a clear federal prioritysbacked by real federal money to students " ) A
- and 1nstﬂtut1ons The warnings of the late Allan Cartter about ovetrproduction
of Ph.D.'s were largely unKeard during the euphoric era of exponential growth »
i institutional and student support ) .

When the nation's appetite for more teachers was sated, the federal pro- -
grams were reduced but not before we had overshot our need® and supply greatly

‘needs, ‘and jinstitutional ahilities to respond to federal -programs were operat1ng
on different timing schedules. Without even cons;der1ng the\t1me to put a
un1vers1ty program into place or to expand an existing progrdm, teachers take
at least 4 to 6 years to.train while*the federal ‘government operatee on a 12
month fiscal ygar. R 4 . ’
. ’ V »

* The. p1cture for SUpply amd demand far scientists and engdneers d1ffers K
. only somdwhat from that for teachers over.the past 20 years. Fellowship programs
pro11ferated and then were abruptly terminated. Major federal expenditures
increased ,hot only the supply of scientists and engineers but also the demand o
for them.  The N&F Science Deve]obment Program was designed to derJop un1ye : s
sity centevs-Gf excellence in science. The program was compleded and the funding . @
was terminated at almost the same time as federak research.expenditures fell,
dropping manpower needs. Here again a mismatch between the. timing of federa1 L ‘w
progransdand the longer timing cyctes of un1versrt1es\nas ¢}ear1y visible. STk

L . )

A review of the- federal ro]e in training of phys1c1ans reveals another o \\
significant issue igesthe interface between universities and federal manpower
programs 4 By means Bf major cap1ta1 expenditures, increased’ research funds, .
and capitation drants based on enrb]]ments, the federal government aided and

‘~—~¢’ encoura ed u versity medical Schools to expand enrdllments significantly. ., .- - N

w

As soo scleargthat the joint university-governmerit. effort to expand
enro]]ments had succeeded, the'government, decjded that the-major health man- o
power problem yas mot an undersupp]ysof physiéggns but rather a.maldistribution , -
of rphysicians by geographic region and medicaléspecialty. Since the federal w )
capitation grants (originally designed to’ increase enrollments) wefe still in
place, the government (specifically the Congress) .decided to impose‘new condi-
t1ons on recefpt of these c;p#tat1on funds, - cond1t1ons which ‘were not related, \
L N N "

a
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to thei® original purpose and conditions whith could have been better met by
s a-different mechanism. Proposed statutes would have forced medical schools to
~ G alter curricula, to adjust residency “and internship programs, and to-asSwre
a s somehow that medical graduates wButd practice in «ertain geographig.afeas and
would specialize “in certain medical fields. Additionally, medical schools
were to be -forced to admit tPansfer students assigned by the Secretary of HEW ¢
« tinder a threatened loss of cdpitation funds. Although some of these objectives
may be socially desirable it was clear.-that each one could have been better
attained by a more specific federal inducement rather than a threat to withdraw
capitation support. For example, a federal fellowship program to support =
transfer students would”have focused on the specific gbvernment concern without
raising anguished cries about "infringemenf on institutional autonomy." <
“ . [ : .
o From these remarks I wish to disti}l several observations about federal
. . Panpower planning and universities:

-

x

1. -Fede§91.manpower objectﬁvés can usually be best accomplished by~
. . posif¥ive inducements such a3 fellowships dnd grants that are *
4 o " spegifica?fy related to the federal.objectives:® .

2. When the federal objective is ‘accomplished or changed the
inducement or bribe shoyld be eliminated rather, than using
it to aceomplish a quite different objective.

3. The use of regulations to attain a federal objeqtive is much
more effective if the regulatory mechanism is reinforced by
a specific (financial) $nducement rather than a threat to
. withdraw a program that the federal government considers a
privilege and the institution may consider a right.’ -

4. The educational and training cycle of universities varies from
four to ten or-more years. Fedéral programs typically have much
shorter lifetimes. Federal policy should behave as though it

. .

o - was aware of this difference. -
..;" = /5." Federal poticy should- acknowledge’the need to maintain very strong
R universities in the 16ng run if these universities sare to
L0 contribute:to. solving the nation's short-term neéds either for ’
2 * trained scientists and enginee¥s or for specific research results.
’ ]
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MINORITY WOMEN EMPLOYMENT PROGRAM

‘ ) Howard Rosen, Dieector
* Office of Research & Development
Employment and Training Administration .

U. S. Department of Labgr™y
r The Minority Women Employment Progra éMWEé?y:as been funded as a demon- =
stration project by the Office of Researcz/apd Development (ORD), and run by -
the Recruitment and Training Program, with a subcontract to the University of
Texas to undértake the research. It is showing dramatically successful results
in placing unemployed and underemployed collegé-educated minority women in
, managerial, professional and technical jobs. Héé

By identifying well-qualified minority womery, coaching them to produce
favorable interview and test results, instructirg them in resume’ preparation, ".
and making them available for job openimgs developed by the project, significant
penetration has been made in companies which previously had little or no

minority female representation among their better paying jobs.

. MWEP devotes at Teast as much effort-to employer contact and job develop-
ment as it does to applicant recruitment and assistance. Reésearchers provide - -
detailed information on growth industries, ‘minorities and femate employment ,
and individual employers who are likely to have professiona job opemings.
Project staff ipteryiew these, employers obtaining data ont their operations, job
openings, and &lring procedures, standards and schedules--and establish
themselves as reliable sources for qualifidd workers. .

. (Y ‘ -
More than 900 wome#Unave been placed thus far in occupations such as
chemist, accountant, magggpment trainee, ‘and enyineer. TPhe project has coine
to be™regarded as a source for higher caliber applicant$ by industry, with .
companie$_repeatedly turning to it for assistance,in hiring.“ (About 65% of
the placements have been in private industry; 10% in private non-profjit
organizations; and 25% in the public sector.) - ’

. r .

Background PR . ‘0

. The MWEP has its origins in the findings by Professd? Ray Marshall-in his

ORD funded study, "Negro .Employment in the\South," that well educated minority

women were ‘not ableyto get the professional jobs for which they were qudlified,

or any other jobs even remotely comparable in skill, pay orestatus. As a result,
., ORD suggested that &he special techniques initiated by the Workers Defense -
League (renamed Recruitment and Training Program in*1972) to increase minority
employment in construction apprenticeship be applied to minority women college
graduateé) | - : '

@

i
{

. ‘ . ‘ )
N The MWEP was then set.up. It was initiated in Atlanta in 1971, replicated

~in Houston in 1973, and expanded in 1975 to five other major labor market .areas:
L~ Redbas, New 0 eans ,- Tulsa/Oklahoma City, Cincinnati/Dayton, and Los Angeles.

-

»
o

It is importent to note .the following: ' ‘ ., ' . ”; o

>

-

" 1. MMEP p]acementi~have experienced striking 1mpr6vement§ in occupation
and salary. Women who had been -severely undéremployed gre now working ‘at'bj\obé
commensurate with their skil¥s. For example, woffien who Qad béen clerks,

~ . . B hd -




accountahts.

" $2,000.

* Such additional earn1ngs w111, of cour

’ State regulatory agency.

’ ’ Q/ -~ . - - - . LE
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cashiers, recept1on1sts wa1tresses, and part-time secretar1es are now dud1t6rs .
corporate recru1ters and trainers, programmers, sales representat1ves, and.' *
. 1 ' ) ,
Although some of the women had in fact been working in professional
pos1t1on; (pr1mar11y teach1ng) prion to MWEP placement, they were able to .
substantially incréase their arnual salaries through placement in."male- .
orientated" jobs. One women, for example,-who had been a math teacher earning

¢ $9,300 a year, now is a~management trainee in the acceunting department of a

comnun1cat1ons company, with an- annua] sa]ary of $13,800. . ' "

On average, womeg p]aced by MWEP 1ncreased their annual” earnings by about
(The averagé.annyal salary obtained by college- degree placements has
been about $10,500.) In addition, since they are placed in positions with
upward mobility, they are likely to experi'ence continued jncome improvement.
yield greater tax return3~o¥er the
years.

2. About, half ‘6" the MWEP p1acements had been unemp]oyed at the time of
their application to the program. Further, the occupations ‘'of the MWEP p]ace-
ments are 11ke1y to. insulate them more effect1ve1y from future downturns in
the economy. 5 -

4

3. women placed by the MWEP seem to show strong job stability.  Follow-
up returns on a sample of placements in Atlanta indicate that more than four- .
fifths of the women were still on the job of placement or in a related Job for
wh1ch the MWEP placement was & stepping stone. - \

5 l 4

4. Breakthroughs have been made by the project.  For exampte MWEP placed
(a) the first typ minority women work1ng in a profess1 al- techngca] capagity
with a large au om0511e,manufacturer in Atlanta; (b) thd& first minority woman -
auditor in a major insurance firm in Texas; (c) the firs§ black TV hostess.in - .
Atlanta; and (d) the first minority professional women em oyed by a Texas

o

NUMBER OF MWEP PLAGEMENTS WITH A MAJOR IN SELECTED SCIENTIFIC' AND ENGINEERING
FTELDS: WHETHER PLACEMENT IS JN A DIRECTLY RELATED SCIENTIFIC OR ENGINEERING
FIELD OR NOT

i ALL OPFICES* .
. JOTAL TORAL ¢
« . | MAJOR FIELD .OF STUDY PLACED  DEGREED| -
Asgronomy ' _ 0 0 - . .
Bidtogy ' o g 13
" Chemistry 10 11 T .
Engineering 3 3 . S
GeoTogy . ‘ o . 0 :
. Math : I 36 43 v )
- Physics ~ O 12 2 )
Psychology . ) 28 44 '
Biochemistry . \ 2 7 2 ",
Computer: Programming/ '
Data Process1ng ' 4 4 ’
Zoo]ogy , 1\//K\I 2 ‘ ‘ !
General Science’, T -0 "2 }
Health S¢ience 1 1 ‘ . i
Physical Science 0 1, - 1 .
Technical Science A 1 1 N
Total ' L 97 129 " .

* A11 offices include Atlante, Boston, Cincinnati, Dailas,
Houston, Los Angeles, New:(rleansg q‘d Tulsa.

. ‘)‘} . . ' k‘
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THE IMPLICATIONS OF FEDERAL POLICY

ON STATE AND LOCAL MANPOWER D@ELOPMENT FOR HEALTH CARE N
#) . T -

- - [ -
' :P— Deanna Mechensky ' .
_ Director, Division of Manpower Development
. o Pennsy1vani§ Department of Health i
» b

. ’ -

U.S. expenditures for health.care have grown ta 7.2% of the Grpss- National
Product, and the state of Pennsylvania represents a substantial portion of those
expenditures. Pennsylvania currently has eight medical schools plus a number of -
autonomous medical societies; and produce$:more nurSes than any other state.

-

A major problem is the decentralization of control with planring for health -

*c4re needs and resources diffused among various orgarvizations.” Professional

licensfng boards are autonomous and not linked to public concerns and are pro-
liferating rapidly. ' There are 130-more new licensing and credentialling boards
since 1966. Departments of education also are licénsing boards; state departments .
of health handle Medicare; and the Department of Welfare handles Medicaid. Frdquently,
local lewel skills do not intersect with federal incentives. )
There are no linkages available at the féderal, sYate and Tocai Tevels to
enable coordinated health manpower planning, and the demands for services are un-
determined. Althqugh health care now absorbs 7% of the Gross National-Product,
Pennsylvania has been unable to link its educational planning with employment needs

_in the brofessiona1,sector. We expect that within the next ten years, there will

be a decrease in physical facilities which will result in fewer entry-level jobs,
particularly for minorities and women. At the same time, new incentives bring a
larger supply of people seeking sych jobs. : . ) ,
Méﬁbower experts should examine both supply and demand in the health care
sector including the physical constraints. .

Wages have improVed in health cage, so more people will be seeking jobs in

" that sector, resulting in more competition. A decrease in faci1itx¥construction'

will lower demand and yet CETA, and other-legigTation still provides incentives _
for enyﬁy. . ] P

Licensing is restrictive in allied health, which means that people cannot move
across fields when demand levels change. The result of TicerfSure has been to -increase
wage security and, more importantly, reimbursement ability, rather than to provide.
more consumer protectiem Federal policies on reimbursement and other areas will
affect the outcome in the .future distribution of health care workers, but this in- -
fluence has not been ‘appropriately considered in terms of manpower planning.

I

’ .
.

Four .development in Rennsylvania will affect €uture distribution of 22a1th care .
manpower. These are new pplicies of*certification; emphasis on primary cdre; " the * ¢
expansion of HMO's; and the\ rapid growth in the number of M.D.'s. Pennsylvania " 7.
exports 55%®f, the physiciahs trained in the state. At the same time, it provides
$4,500 pkr student in capitation grantsfor medical students. No other-allied health .
field gets so much, ard nursipg does npot get any. The increased emphasis on these

developments will strengthen he labor market for M.D.'s. ) s

.,“
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T would recomménd that: ~ 1 ® \\,\ . )
1 Current expend1tures must be based on supply and demand .
o . . . ,
2. l1nkages must be deve1oped between f1nanc1ng agencies, profess1ona1
cert1f1cat1on soc1et1es, “and other factions of the health care de11very system

. 3. Funds from CETA should be geared oward women “and m1ﬁbr1t1es.

, 4. Hospitals must be-closed” or opened in\terms of'hea1th négds . Becagse

Timits on hospital construction will resylt in Job Toss to union Tlabor, decisions,
about hospital construction are more Tlikely ‘to e, made on the basis cf union demands °
.than on the needs of the community for hedlth - are. S

5. A new 1abor market for M.D."s is developing and special attent1on must be
given to physician- extenders While increased use o#-phys1c1an -extenders seems
1og1ca1, the oppos1te is 11ke1y to occur as more M. D 's are produced.
L] ‘ ’
6. F1na11y, we should look at all health care personnel together as a package, -
raether than examining supply/demand for doctors, for nurses, etc. Federal policies

" on reimbursement for health care will affect the outcome and the future distribution

. of all hea]th care workers

- k3 -
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NATIONAL SCLENCE FOUNDATION SCIENCE AND ENGINEERING MANPOWER DATA '

|

) James Brawn
Director, Manpower Characteristics Studies Group
Division of Science Resources Studies
National Science FQundation ‘ «

.
I 7

»  The National Science Koundation has primary responsiblity within Government ,
for statistics and analysis of information on scientific and technical manpower - - 4
resources. It maintains & clearinghouse of information on the training, supply,
employment, and ut111zat1on\of scientific and technical personnel and in other, ways

. acts as a "focal ncy" the deve1opment, coordination, and analysis of stat1s-
tical information re at1ng

personnel in these occupations.

Whe responsiltitity for d1scharg1ng this mandate has been given to the Division!

of Science Resources Studies. Within this organizational structuré, the Manpower
Studies Section carries out a program of manpower Studigs to prov1de the factual
“information essential for the measurement of the traininqhznd deployment of scientists.
and engineers. To achieve this goal the three major progmams of the Section are focused
upon data concerning the educational develbpheng of scientists and engineers, the
- characteristics of the existing pool of scientists and engineers, and their utili-
“zation in various sectors of the economy. :
‘To monitor the flow of manpower into sctence and engineering, data from the
National Cemter for Education Statistics are_used along with the other information
collected by the Foundation including the Doctorate Awards Survey. This survey is
rarried out by the Natjonal Academy of Sciences with support from the Foundation,. ’
Nadiqnal Institutes of Health, Office of Education, and the Endowment for the
Humanities and provides. one of the basic inputs to the Foundation's model which permits
estimates to be made cohcern1ng the supp]y and utilization of science and eng1neer1ng
-doctorates. :

o>
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- subsystem collects data biennially oh :a representative sample of scientists and
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The Manpower Characteristics System, developed by the. Foundation, allows for
estimates to be made on the demographic, educattonal and-professiopal charac- -
teristics of stientists‘and engineers.  This system consists of three distinct

but integrated subsystems. The first subsystem is the DGCtoral Roster of ‘Scientists
-and Engineers which is operated by -the National Academy of Sciences with support from
the Ppundation and the National Instftutes of Health. A biennial survey of a sample
of doctorate holders provides ififormation on this important s&gment of the science
.and engineering community. (The 1977 survey includés humanists as well as scientists
and engineers and-is being supported by NSF, NIH,:and the National Endowment for

- the Humanities). The second supsystém,'the National Sample of Scientists and

Engineers, is maintained for the Foundation by the Burgau of thg Gensus. This ™~

engineers drawn from the 1970 Decennial Censis. A third subsystem, the New Entrants::
Surveys, provides informationeon new nondoctoral entries intd the scientific and :
engineerings population. These surveys are conducted periodically. . With the data
“furnished by the Manpower Characteristics System along with datafrom other Foun-
dation surveys, other Government agencies,, and priva organizations, estimates are
made as to the characteristics of the science and‘en&?neering manpower pool. :

Data on thé utilization of &cientists and engineers is*obtained by\survég%ng'
employers in various sectors 'of the economy. The Bureau of Labor Statistics
collects information for the Foundation on scientists and engineers employed In
industry. Data obtained from the Civil Service Commission degicts the Federal
Government's tise of scientists and efgineers. Periodic surveéys of State and local
government as we]l as .nonprofit institutions, provide similar data., Universities

*

-+ and colTeges are.asked to supply basic data on the numbers of scientists and engineers

]

L}

in their employ. )
In addition, the Foundation assesses the fmpact of changing national programs.
on technological advances. Included in this category are studies,concerned with .
the flow of foreign scientists and engineers to the United States, the impact’ of
computers on scientists and engineers, the effect of the .pollution control and
abatement program, the energy problem, the aptitude of graduate ‘science and engineering
students, and the status of fcience and engineering faculty.
Through all of these studies the Foundation's Division of Science Resources
Studies attempts to provide the basis for national planning and_policy, formula-
tion in the area of science and technology resources. . ‘

".{ " - .
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< -DATA RESOURCES FRdﬁ/;;éBUREAU OF LLABOR STATISTICS S
! S ’ _ Neal \losenthaﬂ N i, ",
: U.S.\Department of Labor -

%; \ } Bureau\of Labor Statistics . . //‘

The Bureau of Labor-Statist%c;' prognah most related to this conference . .

on Manpgwer Planning for Scientists and Engiheers provides information on current *
(gccupational empl@yment, projected occupational requirements and prospective

upply/demand conditiohs for scientists and engineers. In its initial stages, :
this program focused primarily on developing information fqr the use of pensons
making decisions about their future careers.’ Since .the 194 's, when the program
began, it has developed, matureM, and expanded, but the primary focus, remains the:
same - to help young people plan for the future. .

4

-~

D)

- H¢,==Besaas of this focus, our primary publication, the Occupational Outlook
andbook, includes a variety*of other types of information, covering such subjects .
as training reqWirements, salaries, working conditions, @hd the nature of thé work .
in specific occupations. Howe&er, the inclusion of data on gccupational outlook
is the topic that-has provided 'BLS with uniqueness in the career guidance infor-
i mation field. These widened objectives were spurred in part by legislatjon in the
early 1960's, including the MDTA Act and the Vocational-Education Act of 1963,
which indicated that training programs financed by federal fundsshould be offered )
in occupations that provide favorable job prospects to those completing the pro-
grams. Since the mid-1960's the programs' objectivEs have been to reach persons
planning education and training programs as well as young people planning their
careers. The guality and comprehensiveness-of our program on projected occupa-

tional demand and supply is the most comprehgnsive. program of this type in the

United States, and perhaps in the world.

and supply, BLS covers the entire ecdpomy - all industries and all occupations..
It is a systematic approach which stakts with the entire population and provides
projected employment by detailed occupation. Through our techhiques a variety

- of other valuable ﬁnformagjon is developed including projections of the labor
force by age and sex, GNP“final demand for.goods and services produced by each
industry, and industry employment. This information, of cqurse is used for a
variety of gther purposes. o '

. . . . 4
Unlike most other programs thatd§rovide information on "occupational demand

-

‘BLS' Products ‘ -
. ) - < . ?

" The Bureau of Labor Statistics of#rs the following information and seryices:

.

¢ - 1. Publications that provide current statistics on total national occupa-
tional employment by industry. : ’

2., Data on occupational employment for over 200 industries in the industry-
occupatijon matrix. S .

.

N4

i

3. Projections in this"same occupatioh by industry configuration.

4. Published information on ﬁ?ojecfed Jab openings by‘ocgypation over the
* ' projection period, resulting from.occupatiofial- growth and labor force separations,
Data are published on current and projected.employment and expected average annual
job openings for 400 occupations. - : . . ‘
. . . o S . :
’ \j'} ’ . . - :
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the depressed job market at that time. s

- a variety of other surveys condqcted by Government agencies.
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Makiﬁé Projections- o ‘ - S

¥

For many occupations the results of a supply/demand analysis are published.

, For engineers, such publications include an analysis of the projected supply that

may be ‘derived from college -graduates with degrees in engineering, cellege graduatés
with degrees in ofher’ fields, tmmigrants, reentrants to the labor force, and workers
in other pccupations who shift into engineering jobs. This information on supply

14

.is compared yith projected job 6penings and an analysis is conducted that provides
.users with a'better perspective of future supp]y/denmndﬁconditions”t n do demand

Wata alone. It was this type 6f analysis that.enabléd BLS to project, in 1964,

' the likelihood of a surplus of teachers beginning in the 1970's; and in, 1970,
- when the job market for engineers was depressed because of defénse, space and

R & D cutbacks, torissue a prgss release saying that in the mid-1970's job pro-
duates were expected to be very good. That release
was designed to tell_ young people not to forego an/engineering career because of
" The primary source of new £upgly, in most science and engineering occupations’,
is new college graduates. BLS uses the degree projections.developed by the NCES.
It is difficult to project college degrees accurately by field because it is
difficslt to anticipate how young people will react 'to the variety of factors that
influence their choice of fields to study. Thus, great care is taken in the manner

in which BLS presents information-on supply in our supply/demand analyses.

. Basically supply is projected based on the currently observeg trends, rather than

on any aq£i;ip $ion as to how students will react to changed supply/demand con-
ditions. T o . . :

» A variety of apalytical techniques is used in developing projections of re-
quirements, including regression analysis, input-output tables, and econometric
models of various types. However, there is also a significant amount of judgment
used in developing projections, and these judgments-are manifested in a variety
of a¢sumptions made at every step in our procedures. Thus, it is not only the
broad assumptions-that relate to the unemployment rate and-defense expenditures
which affect the projections - but also assumptions cqnperning the future utili-
zation ratid of technicians to scientists -and engineers, trends in pupil-teacher
ratios in colleges and universities and the 'study. patterns of college students.
These assumptions or judgments are based on an analysis-of past trends; review of
a variety of studies conducted by other government ageucies, colleges ,and univer-
sities, nonprofit research organizations, and private organizations; and dis-
cussions with representatives of professional associations, unions., private
industrial establishments, and with leading researchers in d11 employment settings
who are working in the particular area we are studying.

Data Sources

The BLS data are gathered from & variety of sources. For example, the BLS
model is based on the occupation-industry configuration of. the 1920 Census which
is embodied in a matrix which crossed 400 occupations with 200 industriess . This
matrix is-updated annually based on data we obtain frem the current population
survey and on data obtained from associations - such as the Ameritan Medical
Association and American. Dental Assaciation,.which we believe compile better data
on their respective ‘occupations, than we can get from other/ sources. We use data
from the NCES on -teachers, datd from the Civil.Service Commission, and data from

/
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Of course, the use of data from this variety of sources results in many
problems. We are attempting to séive some of them through the OES survey - a
survey of employers in-which-data is gathered on nearly the whole economy over a
3 year cytle. This survey covers over 2,000 occupations rather -than the 400
itemized by the Census, and therefore provides more detailed and complete data of
better quality. The OES survey program is a Federal-State cooperative prvgrant in
which data are collected-by States in a format specified by BLS. Throughk' Tack of
funds not all State$ arg in the program, but next-.year we will begin to have national
" rdata since NSF has provided funds to BLS to gather data from those Statés riot in
the program. Thus, over the néxt Few years the base data on employment of scien-
. / tists and engineers will be vastly improved. ' o
Lo The OES survey to collect data on current employment also ties inta a BLS-
ETA-SESA cooperative program for developing projections of requirements by State
and SMSA that are tied to the national data. Although this system was designed
primarily to produce data on occupations for which vocational "education is a
primary training vehicle, it also provides more information than any-other datg -/
source about prospective job opportunities in specific localities fdr college
level occupations. ’ ' ’

The Bureau develops a variety of#other data to use in its analyses, and thése
are also provided to other individuals and organizations condugting occupational
analyses. An important example is data on labor force separations. Informition
developed by BLS op labor force separation rates by occupations shows that mere Job
openings oceur- from separations ‘than from growth. Some, reeent work on occupational
mobility will be ‘important in analyzidg supply and demand. These recently,pub- .
lished data have not yet been used in any supply/demand analysis BLS has done.

&
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PROJECTIONS OF EARNEB DEGREES CONFERRED

Martin M. Frankel
Mathematical Statistician ]
National Center for Education Statistics - ,
Department of Health, Education and Welfare

°

\

Farned degree reports from individual degree-granting institutions of ﬁjgher
education are received each fall by .the National Center for Education Statistics. ¥
These reports show bachelor's, master's and doctor's' degrees by sex for 24 major
‘fields of study and for 416 subfields. The 1975-76 reports also show the racial/
ethnic breakdown for the 24 ma;or fields of study. .

Projections .of, bachelor's, master's and doctor's degrees for 20 major fields
of study are .published annually by the Nationa] Center for Education Statistics in
Projections of Education Statistics. Engineering and science categories included

., are: mathematics and statistics,.computer and information sciences, engineering
including engineering technology, physical sciences’ biological §ciénce$, agricul-

+ -ture and natural resources, -social sciences and psychoiogy.

-

. -

;h;How ?rgjections Are Made

Current projectionf of bachelor's, master's and doctar’'s degr:%s by field of
study are based primarily on the assumption that the percéntage that degrees in a
given field are of all degrees will continue the 1964-65'to 1974-75 trend through
1985-86 or else remain constant at approximately the raté for 1974-75." The projected
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- percentages for individual Fields-are then applied to projections of total degrees.
Related datacffom other NCES surveys and from independent sources are con-
sidered in makingzthe projections by level and by -field. The 1976 editiog of - .
Projections used data from: the NCES survey on enroldments for advanced dégrees
by %ie]d of study and first-time-degree-credit enrollment; reports on. junior year ™ °
enrollments, by field, for 1973 and 1974 as prepared by the Higher Education -
Panel of the American Council on- Education;. survey data on engineering enrol1flents
and degrees collected by the Engineers Joint Council; survey data frcm the Amer- o ,
ican Institute of Certified Public 'Accountants for bachelor's degree projections - o
in Tccounting; ‘data from the ‘Health Resources  Administration, Bureau of Health
Manpower, for health-degree projections; and data from the American Institute, -
of Physics for projections of physical science degrees. ) .
Projections of bachelor's degrees by sex are based on the assumption that
the percentage that bachelor's degrees are of first-time-degree-credit enroll-
ment four-years earlier will follow the 1964-65.to 1974-75 trenad through' 1985-86.

’

-

Projections of doctor's degrees by sex are based primarily on the assumption
that .the percentage that doctor's degrees are of the average first-year'enroll-
.ment “for advanced degrees seven and eight years earlier will follow the 1964-65
to 1974-75 trend through 1985486. Master's degree projections by sex are based
on .the assumption that the pexgentage that master's degrees are of the average
first-year enrollment £ax advanced degrees one and two years earlier will follow
the 1964-68 .to 1974-75 -trend through 1984-85.

Factors Which Affect the Projections

o ” h < N

Projections of total master's and doctor's degrees are more sensitive to
external factors than projections of total bachelor's degrees. The numbers of
these advanced degrees conferred are affected by economic conditions, political
and administrative decisions, and social conditions. Some of these factors are
impossible to quantify, most of them defy anticipation.

The distribution of degrees by field at all theee levels are also affected
by external conditions. - - ¢

As Betty Vetter has pointed out in Supply and Demand for Scientists and
Engineers, in the early 1970's, young people developed a bad image of science and
_technology because of a perceived relationship with the war in Vietnam and an f
awareness of the dangers.of environmental poliution. As a result, énrollments
in engineering,‘physitsa;ihemistry and mathematics dropped, despite increases n
enroliments in all other ®ields. *In addition, the publicity resulting from large
cutbacks in the. aerospace programs and the resultant unemployment of some highly .
skilled engineers and scientists, influenced young people against enrolling in
science and engineering programs. '

, . = . . P -

~ The large decreases in engineering enrollments beginning in 1971 led to pro-
jections of shortages of.engineers. Reacfipg to the projected shortage, many
‘students began entering engineering progra s_several years later (1974).

To the extent thgt students have reacted to the projected imbalance in the
job market in engineering, and in. other fields such as education, these, pro-
jections have proven quite successful. However, to 4hose making projections,
the reaction of students to projected imbalances in job markets proves to be

— 3
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. self-defeating.. Andoubtedly, it will be pointed out in some future evaluation.
g of Projections that our engineering projections have been too low and that our

' education_projections have been too high, - - .

" With this brief description of our degree prqjections and théir, basic assump-~
tions and methodology, let me present some caveats that should be considered in
using these projections. ° . , o :

® - The propertiesMof the methodology and assumptionS, which determine projec-
tions, require that no false sense of precision be gttr uted tQ the numerical
values of the projectigns. The numerical values sMould Be considered only"as
possible future value . , »

e The NCES projections are descriptive in that ro particular theories are
presented to explain the observed trends.. In addition to being largely free of
theory, the projections are without value Jjudgements and without advocacy of
any policy changés, )

® . The figures for ‘next ten years are referred to as projections‘and not
as forecasts, predict®ns, or policy projections. Fdrecgéts and predicttions
combine analytical techniques with subjective Jjudgments, about the future.

*Since we do not have a crystal ball, we do not make Tong-range forecasts or
predictions.” Policy projections require the advocacy of policy changes. NCES
does not advocate any educational policy changes,

The NCES approach is to apply mathematically the most reeent trends to
demographic data and to extrapolate the trends intosthe future. Where trends -
are changing, assumpyions deemed most reasonable &re made. There is, of course, --
no universal agreement on what are the most reasonable assumptions, and, therefore,

the methods and data used to make these projections are shown in detail so that

“ anyone who wishes to make other assumptions will be able to derive his own pro-
jections. ) . - .
. . . ‘ °
DISCRIMINATION - AN EVOLVING DEFINITION
. Peter Robertson” .
Director, Office of Federal. Liaison
Equal EmploymentsOpportunity Commission
’ ’ . ' * ] /
/ The Equal Employment Opportunity Commission is a regulatory agency. In order

to regulate, it must first define discrimination in employment, a ter i¢h has
evolved over.the years. gggt was established in. 1964 without a Torceme® power,
but in 1974, enforcement wa%$ added to its authority wHEHTrUHgTESS found that *
empleyers lacked the technical perception to recognize discrimination. In 1964, _
discrimination was gengrally perceived as isolated acts of i11-will which weré
deliberate. However, by 1972, discrimination wag seen as being mope than bias or—z~k
.bigotry alone. " In Griggs vs. Puke Power, a definition of discriminatjon was made
based on the issue of the kinds: of swritten tests that could be used a basis' for
employment. The court defiped discrimination as. they perceived it.an®Ssuggested
a.new way of thinking about employment systems. If an employment system operates

to exclude Negroes, and cannot be shown to be job-related, the Griggs case qec1ared'

it to be.d1scr1mlpatory‘ . ) )

-The phf¥se "operates to exclude" leads necessarily to the use of availability
- atistics for the workforce. Courts and federal enforcement agencies Took at the
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employment statistics df an emplpyer'and compare*them to the availability statistics
on women and minorities to -determine whether policies have "operated to exclude”
minorities or women. -

S
N

*

~The real question arises in-determining which statistics are the relevant ones.
About two-thirds of those used by employers represent circular thinking, and the
problem of breaking out of that circle is being 1aid on the employer. ’

. “
Qné. example of how this circular thinking may be examinéd-is in higher

education.- The requirement that faculty members must have a Ph.D. may result
in finding.tgo few 'qualified blacks or fem;]es." EEOC may decide that this ,
shows discrimination if the Ph.D. requirement operates to exclude minorities or - —
women, and may question the job-relatedness of the Ph.D. requirement. The Ph.D. AN
may not be essential or even. neceslary. ) )

- L]
¢

In 1972, when the law was extended to cover higher education, this problem
became a point of discussign in the Senate, when it was suggested that higher ;
education should be immune to thé requirements of affirmative action. The thrust (
of the discussion focusad on the presentation of availability data and the Griggs
case was discussed. One Senator cited data which indicated that.persons without
a Ph.D. could be a part of the available pool. If universities were required to
show the relevance to the job of the Ph.D., would the pquentage of doctoratgs on

faculties decrease? / v

-

While the answer is not known, it is certain that universities along with
other employers will be increasingly required. to justify job requirements when
such requirements operate to exclude appropriate numbers of minorities or women.

. -
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PANEL II1

- +

ACTIVITIES AND EMPLOYMENT CONCERNS OF SCIENTISTS AND ENGINEERS AS ASSESSED
‘,=f AND -AFFECTED BY THEIR PROFESSIONAL SOCIETIES AND UNIONS; AND BY THE'PUBLIC

Specific‘Concérns'addressed by this panel were:>

* Data and services ava&ﬁabﬂe_té\empioye&b‘ government agencies and Lnd&vi@gaﬁé

grom associations and unfons. . : o o E
Improving the quality of wonking Lige and dealing.with job Aecunii?/p&obﬂemé'

resulting*grom national Legistation, .o o

i 4
)

Obtaininé and disseminating Angormation fon career counééling, particulasiby ,
, fon women and migorities. : . h

Enhancing the public view, of science and engineering. . : , B )

N

¢ Betty Vetter,:Executive Director o E L
‘ Scientifie Manpower Commission 2

—

- ’\","

. - . A3 . ’éj
. Scientists and engineers are affected by federal programs “and policies,
‘ ~bot before and during their student days, and when they enter thé pro?essiona1,
labdr force. They are additionally affected at an_early stage in their lives - -
by, public perceptions of science and engineering and its-practicioners, as ‘ )
relayed to them by their parents, their teachers, their guidance counselgrs,” - @
and the general publio: .. )

4

" L e
v As students, they can be turned away' from scientific or technological _—
careers by these perceptions, as well as" by the guidance they obtain, and this .
has, in the past, been particularly true for gir]swho'sometime:;sale been
re

steered -awdy from the necessary mathematics»courses and other pr ation by
their own acceptance of.the mythology about female abjlities and”feminine . .
pursuits. S ' r . o T e

Students‘who\choose to_prepare for careers in these, fields may be gff ted
by the availability of support, determined in part by fed;era]»‘poﬁcie‘s.,' &

- . - L .
Once in the work force, scientists ahd engineers face prfoblems concerned
with the job market; with employment standards and the qualities of .their

“working Iife; with stability and security in their dhgisp—cqpeers; and with
the public view of their professigp(. L

- .

—~
Chat ¥

[} . v Ane

Individuals agting alone often‘e less effective than ‘groups brought
together by their mutual meeds and interests, which can act. as & single unit" ~
+ o bring about needed change, provide mutual suppart, and Serye common interests.

Therefore, most scientists and engipeers chqose to join with"8thers who have

" similar interests and face similar problems by*affiliating with professional
.societies or with unions. These groups provide varying levels of services.
> members ranging from. colleague sypport thrdugh continuing education activit
“to actual job negotiations related ‘tp working conditions and salaries. Some
of them also produce manpowér gaga in their fields, which is used also by tkg
government in conjunction with gther data. For example,-Martin Frankel notedq-
use' by the Netional Center for Edptation_Statistics of data from the Engineering

-

Y
”

LI *
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"y Manpower Commission and the Amérigan Institute,of Physics. x\\\/gz///’ﬁi\\\f\tkf—~
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The ability of scientists and enéas;;rs to perform their profession;, ’ e )

activities ié’bpth expanded and restrained by federal policies-and practices,
N 4,3nd bye the actions of groups representing the public interes§. Without federal
« T support of their work, puch of that wbrk could not be done at all. Without
publics.concern for the résults of (he work, much of i} could- not be funded.
On the other hand, because of restraints imposed goth by government regulations
and puB]i; terest groups, the conditions under which .they are}a]]owed to.
ﬁ perform their work include barriers that must be dealt with, one way or aqother.
This panel will gxamine some: aspects of the counseling process ba;?icularly ,
as it relates to girlgR some of the activities and concerns of professional R
societies and unions both represent and provide ervices to scieptists'aﬁa
engineers; and some of the issues in manpower plann ~for a healthy science
in the future, as viewed by the public. . _ ) - )

. ’ } ‘ ¢ - ) :
N . POMER, PRESTIGE%HONOR: A" DREAM FOR GIRLS, T00

~

@
\ 5 _Mary Ellen Verheyden-Hilliard .
A 3 Consultant, Washingtom, D.C. ¥ . ' . )
¢ . : i T -—-— - 1
" ' " In, America we are fond of speaking of our democracy as one in which merit
will be rewarded and all may aspire to that reward”. It is, of course, a my th
to half the nation's population.’ Neither girls .not those who educate and rear -, v
‘ them believe that Tittle girls should dream of power, prestige and honor ﬁh@n -1
. §. they are grown up.* Altholgh there are.some individual parent$ and individual

* educators who takesa different tack, for the-most part® American girls-are still
. .socialized to the Cinderella Syndncme. The Cinderella Syhdromq assumes that .
“a airl will only want to work or.needcégﬂwork for a little while untj1 she is
carried off to ‘the  castle by the Prin where she will live happily ever after
T with never a need to be indepe + because- she will be "taken care of" her
- ‘life_lqpg. Her power, prestige, and honor need never stem from hér own.efforts; -
but will.coqg vicariously through whatever second-hand titus she is able to .
derive from*the‘Prince's position. N~V O
’ . . * , , ? ) - .t 2
We tonti!!ettd sotializeé-girls. to this myth in spite ofywell publicized
. census bureau statistigs which te11 us that almost half. the entire American
- .- lahpr force is' ferale, that 34 percent of aTT Mgrican women between the gges .
- of 18 and 54 are ip~the .Tabor for&?>\§hgt ,000,000 marriages ended in divorce - .
. ." “in 1975,,that men die sgoner than womdn, and that two thirds of g11 the pooﬁ :
people over the,ageé of 6§{ar women. « , - ) oL

*

C.o, . ] P .. .
A We continue to bring up 1itt§g girls to beljeve: thaf total financial de-
pendence.is an.acceptable way of ife for-an adult woman. This has yesulted
understandably,, in %he failure of’girls, and young women to see any reson to

pursue a rigorous academic plan {leading to a life-long career-plan. Women . -

ST work primarily in 1ow-pay1ng.dead-9ndJJobs ich provide no career ladder u . -
. +-and no salary scale tg_mqke the position worth while. The wajority of women:
who work are either -if clerical or service occupatipns such as beauticians or

_ - waitresses. Of ‘the tiny percantage who are .i® pro essional positions’, the

Lo majority are e]emen&ary and secondary school*-teachers. Tge career ladder up'" ’ .
~ < on these positions can bestvbé'demon§trated by noting that of over, 14,000 school

oo sBperintendents in the United- States, 65 are women. AMong scientists and .

?rTT egg}neer§~}; tﬁe labor forcet only 5.8% are WOqfn. i B i S - e

"' .‘” '.': /.:. ) - ‘_“-',:" P ) ~ . ‘ ‘
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) Through the schoel years we reqard the conforming, good little 'girl who
. causes no trouble and follows directions and is-popular with maJes. We ignore .
the evidénce long before us that we are sociglizing with almost deliberate pre- o
cision-to behavior whach may lead to. 1ess 1nte11ectda1 ach1evement T ~ ‘
. s I’ : ) <
' In the Fels Inst1tute 1qng1tud1na1 study of g1fted children,’ the boys and
gjrls whose IQ rose during elementary school were those who were assertive,
independent, and .dbminant in ipteraction with other childe®. The boys and
| §51Cl§ whose 1Q's fell were passive and shy and.dependent. Jhe National Assess- .
. ment of Educational Progress revealed in 1975 that airls tested eawval to bovs
at age 9 but by age 13, bégan to fall behind in math,-science and social
. Studies ang the downward trend continued through the late teen years and into
adulthood. : -

>

. -
5

1 The researc!kdnd1cates‘that educators,'on whom a g1r1 is dependent for . .

educational and careerginformation and help, treat her in a stereotyp1c way -

apd’ that the males wi #whom she grows up are, at every “age ‘except kindergarten,
ess favorablle than girls of thé, same age to conceptgxof change that would ,

ant women ngater part1c1pat1on in the socialy’economic and.political life -
: the world; are less. w1f11ng‘to Tet %women restigous- occupations; and " *
v sare less Wil ng.te ‘participate. in-an equital y irfPthe sﬁar1ng of -the tasks
- required to#ep a household and familyeoperati The final irony of the}’ ¢
\1berat1ng affect of. a co]]ege ‘education may De seen in.the survey of Iv

.League male students which -revealed that only 7 periﬁnt\of the men were willing
to change their role in any way in order to he]p a future wife: pUrsue a career

WHen I dif%cted the Sex Equa11ty in Gu1dance Opportunities (SEGO) Proqect I
(the first nationally coordinated effort by the, Office of Education ‘to provide’ .
* Technical ‘assistaneeeto educators in every- state # sex equality) .l learned a P
great deal from the 7,000 educaﬂbrs who participdted in SEGO's 33? workshops e
The clearest messageswas that'they, too, were locked in the C1ndere11a LT ‘.
Syndrome -and that, although they woyld encourage gir1s # plan for "multiple - LN
roles’ .of wife, mother and carger woman, power, prestlsqlpnd honor as.a goal o
for glt]s had not yet entered the picture in any significant way. gNeither was-
any s1gn1f1cant ef fort betag given to boys te help them understand and. Tearr »
" to cope with the:fact that their way fpf- 11fe as adult men will be changed as e
» new paths open to women. . / " N oo
‘There is no s1ng1e place to intérvene to end the perpetu@b@on of $his
d1sabﬂ1ng d1saster For those with the power to do so;v1nter ntion must e
- begin- everywhere, and at once. GQirls andgboys must learn® to.enGOmpass the . LN

idea=that ?ab mpqrt nt to aSp1g§ and.achieve independent of potent1a1 ‘. ) .

-

mar{tal an atal status, and ‘that truly adult human beings will understand
. thg_ ecessAity. for alv members of & family to contr1bute 0 thy family's emdtdional

“financial well-bei g. As bas heén noted, it is child cdre and not child . |

bear1ng which causes® the most JOng ange problems for families. With - that . °

fact firmly in'mind, the néxt poi is obvious.’ “¢hi1d*cre’ can be done by & , )

lToving parent - ma]e or Fema1e whg i1d care is not a-Ywokan's problem." It

is the concern of every person 0° chooses to. tart a fa fly., 7.7 . - -
It may, perhaps, be usefd] to begin "at home " A3 Vfrgzn1a Woolfe sa1d

. the: persona] is the political. - To Todk at a daughter or. a grand-daughter and -8

consider whether you would -like her to ‘be forever depEndent on someope else's

.1argess (which, the statistics 'tell us, 1s/ﬂu1te onlikely to 5! endurlng) or
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to be a person secure in her own ability to achieve and m&intain financial

security, is ‘to begin to-understand what must be done for all girls. The goal
of power, prestige and honor is part of the American dream. And.the Americap
dream belongs to girls, too. ) ~

) . s
%  THE IMPACT OF THE AMERICAN CHEMICAL SOCIETY' ON EMPLOYMENT Y ‘
CONCERNS OF SCIENTISTS AND ENGINEERS ’ -
. Robert Neuman, Head “
Deparimeq; of Professional Relations and Manpower Studies
» - American Chemical "Society -
The Americ n-Chemich] Séciet} is only one of many adsociations whose members
are individual professional$ rather than organizations or corporations: However,
-, . the ACS is larger than most societies that represent individual scientists,

and it has undertaken a large variety of projects intended to benefit chemists
, and chemical’engineers--in their edutgtion, in the pursuit of their professions,
< and in specific employment situations. A brief description of a few member-

orientéd ACS activitigs can illustrate what professional societies do on behalf

of individual professionals. Many of these activitiey“also serve employers,

.government agencies, and educational institutions. J -

R :

. The American Chemical- Society's ‘national charte®, enacted by @ngrass in
1937, influences the kinds of activity the,ACS can purque. ACS—wiifégderale
_incorporated to encourage ingthe broadest and most liberal manner e agvance-

ment of chemistry; the promotion of chemical research, and the improvement of
chemists through high.ethical standards, education, an#l attainments. ACS - °,
cannot be a lobbying organization,sbut is required by its charter, upon the
government's request,. "to investigate, examine, experiment, and report upon
any Siject in pure oy applied chemistry_ connected With the national defense."
. LN . - . .
\ Thé Society is permitted-to spend only an insubstantial portion of its
fund$ diregtly-on act???ties aimed at improving the professional status of its
/., members. However, becagyse the budget for this society of over 100,000 chemists
~ .. and chehical engineers. has begome quite®large, the use of even a small part
can have considerable impact upon _the professional status of-chemists and
chemical engineers. : {f :

¢
‘

- I > l - -~
~.Services to Members

" -Sirice the depression days in the thirties, the ACS has been concerned
abbut employment and other- professional problems of individual chemists and’
chemical engineers, and has had committees and staff to deal with them. The
Society's weekly news magazine provides a place where both employers and
individuals seeking "employment can advertise. In addition, the Society main-
: -, tains an emplpyment clearing house at’its headquarters on a year-round basis
- " and alsp provides the means at semi<annual national meetings for employers and
" ‘prospective employees to come together for employment interviews. The ACS also
. has developed professional employment quidelines in an effort to-maintain high
-~ standards both in the joh- performance of individual chemical emglgyees and in the
treatment they receive from employers. )

*
« R » °8
‘ . ‘ -
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Career Cdunseling Information

- Career guidance is provided through the d1ssem1nat1on of literature and
thrdugh work with a nationwide network of student affiliate chapters. There
ts a Women-Chemists Committee to emphasize.career-guidance for women and to.
seek solutions to the special problems-faced by women working in chemistry.
There is a task force on the problems of minority chemists and a subcommittee
fOr the education and employmen't of the disadvantaged. 9 "

> . " E
Educat1on Services - ) ’ ! )

An important part_of the services available to individual chemists ‘and )
engineers is the continuing education program, which is available in many
forms--intensive short courses of two or three ddys duration, correspdndence
courses, film, 'tape cassettes and soon a spec1a11zed use of television.

The ACS has contr1buted to deve]opment of high school chem1stry teaching,
and at the college level, the ACS has a procedure for approving collége.depart-

ments of chem1stry that meet certain minumum standards set by the Society.

Near]y all the major institutions in the country, from which most chemists- .

receive .their degrees, are_now on the ACS approved 1i®t. ¢ °
S / , - c

o,

Links with Industry ‘- .

(

The ACS does net represent the chem1ca1 prdéess industry, but ma1nta1ns a
useful linkage with the employers of chemdsts and chem1ca1 engineers through
ACS CorporationgAsseciates.” Cooperative- mutually beneficial activities
involving both educational and leustr1a? comunities are grganized by the -ACS,
Through the ACS Committee on' Chemistry and- Pubtic Affairs, witk staff support,
many chemistry-related projects 1Q_the public.realm are eéplored, and compre-
hens#ve reports ‘are generated. -The Society studieg probléms of energy conser-
vation, and environmental protection, and prov1des st1mony in Congressional

. hear1ngs on legislation that_may 1nv01ve chém1ca1 sclegpa\or pﬂbfess1ona1

scientific manpower. N A )
e ’fl.’ \-. ‘ -
., Manpower Data Studijes. . \\ e o | * ‘ S
Undergirding much of th1s act1v1t} is a prdgram of manpower surveys

and reports conducted by ‘the O? ce’of Manpawer §tud1es These in¢lude annual

surveys* to determine trends in ®kemical salaries .and empToyment status, start-

ing salaries of newly granted chemists-and chemici] engineers, ‘and the numbers -

of chemists and’chemical engineers graduating at the wvarious degree levels.
Special studies have been made om tbe economic status of women and on chemists
accepting postdoctoral "positions. AN ~each of these past two: years we-have
conducted simple surveys to ascerta1n "#Hp-availability of teaching positions
~M chemistry. A1l these f1pd1ngs a de,ava11a51e to educators, 1ndustr1a1
employers, and ‘government agencies: “We try to integrate ACS data on science
manpowey with those from othér sources, especially government -agericies. ‘We
Ahave made a few attempts at forcast1nd§ of bpth the Tikely supp]y and the
prospects f0r employment. . .
These manpow&r studies can lead to rather d1stu)b1ng§onc1us1ons ébout
future demand fgm conventionally-trained chemists and they indicate a need for
eva]uat1ng\§hem1ta1 educat1on--perhaps all college education. The size of the

/ . , ’ * °,
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college age-population has been_ growing more rapidly than the total U.S. popu- Sl
lation since 1955, and it is projected to peak in 1983. Colleges and universities =
expanded during the nineteen fifties and into the sixties and received great

_infusions of governgent money which aided- the expansion and encouraged. young , ,
people to obtain scientific training to meet the needs of the space program. o,
Financial support began to wither in the Second half of the sixties but the
educational machinery-has acquired considerable momentum. Little thought wds

_given to changing the educational emphasis. . Lo L

As we entered the seventies we suffered a severe employhent crunch fdr“~ Lt
scientists and engineers., and found educational institutions producing more °
s gcjentists‘and engineers than #be market seemed able to a®sorb. There now
appears to be a danger.of a worldwide glut of college.graduates. Some serious
thought should be given to the whole matter of ‘worldwide manpower planning ahd
to possible changes in the role of educational inatitutions. , .

. Dr. Alan McClelland of thegCS Committee on Economic Status has tudied
some of the trends in data gathered by the Society. Less than 20 perCent of
last year's graduates with a bachelof's degree in chemistry went into full-
time chemical employment upon graduation, -as compared with almost 40 percent . :
in.1958. In 1954, bacheFor's degree chemists and chemicalsengingers started .
their careers at approximately equal salaries, but the engineers' salaries have .
been gaining steadily vis-a-vis those of chemists, so that now engineers'

_ Starting salarieg are 32% higher. ’ :

~ L4

. - S -
" The pr ion of new Ph.D.'s accepting a postdoctoral position as a.
first job has ncreased steadily from 15.7% in 1960 £o 48.7% in 1976. [n 1976, ’
more Ph.D.'s accepted postdoctoral positions than any other-kind of employment,
indicating thgt a good proportion of them are entering a holdingpattern until «
suitable employment opportunities are found. , ’

-

P d
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In view of these trends, Dr. McClelland suggests the alteration of
chemical education in such a way as to broaden the job bpportunities. One
useful alteration would incorporate more engineering and practical‘technology
in the-total ‘curriculum of chemistry majors. <Suitable modifications Bf the . - "
curricylum could make students in chemistry not only better able to function

in npnresear’:‘ch positions, but also better able to perform ‘in nonchemical careers. .

. In view of the manpower’i%endg for seientists nad endinee#;, the educational
--community is urged to wéhsider changing its traditional course and develeping

new goals for scientific &ducatiog.’ L ‘ )
. = . . J -
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ACTIVITIES AND CONCERNS OF *PROFESSIONAE SOCIETIES -IN' PHYSICSU~

T Beverly  Fearn Porter B - ‘ o

o American Institute.of Physics ~ »

) f
-

Introduction . . s, B : .

TN . .o - ) .
* The major goal of the physics and. astrono omunities is to further the P
development of these fields by. advanctng the knowledge of physics and astronomy
and its application to human welfare. To accomplish such a goal jt is clear
that meaningful career avenues for individuals must be kept opén, that oppor- .
tunities for womem and minorities must be furthered, and that the public under-
standing of physics and astronomy must be advanced. ) BN

L

The relationship between the physics community and the government has /
been an important one. .In the 1960's physic¢s and astronomy received substantial )
federal funding for research and manpower development programs. It was difficult
to believe that such halcyon-days could end, but they did. The dffect on the .
physics community was traumatic. From the “Golden Ones" of the 1960's, we .
-became the proverbial gywspaper cartoons of the 1970's. Luckily the "nuclear .
physicists driving taxTcabsd is decidedly atypical; but it symbolized the trauma .
many physicists have faced. - ' .

»

\

.Since then the physics community has become somewhat more cautious. .
Although it will always have a strong relationship with the dovernment, it may
not be quite as ready to leap onto every new government bandwagon that comes

 along. The late Allen Cartter said thaf the economic traumas of the early'70's
could be viewed as positive, .if we saw them as a lesson to skart looking ahead « *
and begin considering the problems which will be looming in the last two .
decalles of the century. The physics and astronomy communities are trying to
do exactly that! : . X

~

g Data and Services Available AIP—APS

The -American Institute of Physics has a long history of manpowé? data
collection and analysis., It has monitored the supply of physicists .through
its enrollments and degrees surveys of department chairmen for more than “
fifteen years. It has'also directly surveyéd new degree holders and graduate

= students- on an annual basis. To keep*track of the uti)izatioq of physicists . T
. = after the decease of the NSF National Register, AIP and APS conducted their
own employment and demographic survey of the physics community in 1973. ,
-Presently several follow-up stulies examining the employment situation and
attitudes of academics depied tenure, dndustrial physicists, mobile.physicists
( .etc'yare being conducted. " Studies-of demand have been more 1imited. Two
studies,\one of academic, and one of industrial demand have been undertaken.

€ " U A1 régent manpower %ata collected by AIP are omstape. Reports are .

pubTished regularly. and special inquiries are dealt with threughout the year.

The users ard§ many, ranging from depaf%ment chairmen, faculty, students and .

individual physicists to industrial companies and government Q:encies\ .o t .

The Institute also cBnducts a year-round”placement service, assisting - | *Q\
both* physicists-and employerS by acting as an’ information exchange. Registrants -
with the service aré sent open position listings monthly and searches of re- -

-, @istrant files are done at employer nquest. Recently the American Physical

»
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Society has deve]opjd a sma][,pnogram of industrial fellowships, aimed parti-
cularly at companie. which hdve not typically employed physicists in the past.

Career Counseling Information . . . .
)

.While individual physicists will continue to make their own career
decisions, data and description of the actual employment situation can provide
usefyl guidelines, An employment counselor has been available at society '
meetings and for several years at the InStitute itself. A network of. employ-
ment information officers atsgraduate physics departments has been established.

« In addition to disseminating general employment and more specific-job. infor- At
. mation, many of them are able to provide career counseling for the young C
" physicist. In addition new career booklets are beginning to emerge.

- ’ ‘. . 4 . ‘ . A . . 4
Career information and counseling for women and minorities 1in physics
involves more extensive prob . Women and minority group members are a very

small proportion of the physi community. The Americap Physical Society has
a Comittee on the Status of Women in Physics and a Committée on Minorities‘~
which have been active in dealing With the concerns of /these groups.

b  The<Committee on the Status of Women in Physics/has conducted ‘several
studies, produced reports to the APS Council, and run special sessions at
. society meetings. In response to the cry, "but we can't find any women

. physicists" - they.published rosters of over 1,500 women physicists in 1972,
~They have produced a career booklet "Womensin Physics," directed at high school
and begjnnihg college students, which describes the varied nature of the field
of physics, dispels some of the myths surrounding employment of wdhen in science
and describes the lives and careers of several women physicists today. Clearly
prablenk of role mede}s, recruitment, and actual discriminatiori all need to

be Zddressed if.women and minorities are to contribute their full potential to
the field of physics. Thdre is growing recognition of this in the community

#Rd increasing activity. : ' ©

’

" Enhdncing the Public View of Physics

. Particular}y in the 1976'§‘fhg‘phy§ics community/has come to realize how
;o crucial to the®ontinued health development of the field is an increased‘llb1ic

understanding 0f physics.
‘ % ] .
. The physics community has reached out through its creative public retations

. activities to today's public, and through its increlasingly innovative course

" 'offerings to the public of tomorrqw.  Press conferences and topica)l seminars
are given for science writers at meetings; author-prepared,” lay-language cogfes
of physics papers are distributed to colleges and universities. Presently,
several minute radio spots are being developed which feature such provocative
_and interestding topics as: Fire Physics, Earthquake Predictions, Physics .of
Karate, Noise and Behaviov], and Mirages. Physics is clearly a part of people's

ics courses for liberal arts and other college

experience! " Innovative physi
students age also being developed with the recognition that the public of
( tomorrow ﬁ?Ti\gged more sdientific sophistication than thé public of today.
' > . - .
. Through data collection, placement activities, career counseling and con- -
tinuingleffdrts to further publf® understaftking, the physics* c@mmunity has AR
taken major strides to "help itself" face th problems of the coming decades.

. N v -
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'\s-EMPLOYMENf CONCERNS OF SCIENTISTS"AND ENGINEERS:
' Frank Collins S R
. - «""8ily- themieal andy Atomic Workers ) '
' International Unjon, AFL-CIO-
* Career Counselirg X K
~ -, . ¢ .

Counseling in departments and'schools of engineering and science is not
in a good state. Career-counseling should begin before admission by an academic
institution and should he part of the admissions procedure. Instead,. students
are often given sales talks on why they should select science or engineering
as a career and, in particular, why ‘they should select the given school.

After admission, counseling reaches only the more tragic cases. Fifty
pertent of the undergraduates.in most engineering schools leave engineering
before graduation. Many go away defeated and demoralized. Some should never
“have entered .engineering or science in the first place,. because their abilities,
aptitudes and interests were not well suited to their fields. Career counseling
at the start of the academic career can be critical™> ’ s

. Technological changes and technological shocks- such as those arising . ° .7
from the energy crisis, are likely towbe recurring phenomena in the comming .
period. The problem is how to minimize the human damagg of these changes and
how to provide adequate and competent.manpower in-fields that suddenly became
vital to the nation. S Y ‘

Prediction of manpower requirements made by projecting existng trends
does ndt allow for unforeseen events and gereral.surprises. The recession in
the aerospace industry commencing in the late 1960's and the solid state fun-
damental research slackening at about the same time are both illustrations of
the fallacy of Tong range ‘predictions based on historical trends. Manpower
projections have some degree of influence on students’- choices of careers, dis-
seftation’topics and jobs on graduation, but there is a lag of four to nine
years between career choices and entry into the—chosen profession, depending

3

on degree Tevel. ! y .
This tTe period is long eqough'fbr someé predictions to demonstrate them- .
selves as false, but the mistakes have been made.

. > N .
’ .

EmpJoymenf Prob-leps

¢

For employed scientists and engineers, these uncertainties in the future
of any specialty mean that individuals can not be certain of a lifetime career |

" in their chosen professional fietd. Even so, some have. this illusion of

pérmgnencx and they are severely jolted.when they become surplus commodities.

. A major problem is the Tack of versatility of many scientists“and engineers.- .’

" ,This means that they are not readily employable in other allied fields and

specialties in the event of layoff arising frqm shiffs in technological develop-

_ment. This is difficult to resolve. Science and engineering succeed because

prablems are solved by specialized knowledge of all of the eguired fine details ‘
of a gMen physical situation. This need fqrrsvétia1izat16ﬁ‘is reflected in

the character of undergraduate curricula, graduate research and working experience

on most “industrial jobs. ’ ! '

A . »

’

R | - -




¥ .

ﬁ;( . S E
-4 - ' .o . :

7 »

) 2 e g - s L R
However, for the indiyidual, the result of this emphasis- on specialization
may be obsolescence. The. directions of technology and research change with

,time,1eavingntheiover-spegializéd high and dry. ‘ ‘

T University faculties long ago,established the sabbatical policy, which
gives the-professor a change of venue and’.the opportunity to branch out into . .
new fields of study. Some professors make this the occasion of a major change
in their area of research. Most use the time to extend their knowledge of
“adjacent fields bearing directly on their principal research interest. In
; either. case, it is a time for renewal and for breaking the-habits leading to
j professional obsolescence. ~ '

k3
4

The sabbatical is not an established pdﬁipy in industrial res&grch and
development. From management's poinf of view, tie money would be wasted if
the employee left his job after the sabbatical experience. However, _the more
probable result is that the sabbatical would lead to a continuing infusion of
frosh ideas in%o the laboratory or engineering department. From the standpoint
.. .of public policy, if scientists are to be regarded as a valuable national
. asset,’ then the industrial sabbatical would serve the national interest by !

counteracting the depreciation of this asset through professional obsolescence.

« Layeffs .-

Afléyoff is 8 rude shock to the professional ehp]oyee.who feels that he
or she is doing well at work. "The immediate result is demoralization, making
the search for substitute employment doubly difficult.

Lay-offs mainly take place dur%ng economic recessions when more people are
chasing fewer jobs. Although some indjviduals find gmploymenf, statistically <«
there is a pool of unemployed seientists and ehgineers. Schools in resume’
writing miy help individual scientists, but statistically no new jobs are .

- created. . ks '

- What is the composition of thase selected for layoffs? The first to go \\\\~._..
are the young employees still in their extended- probationary period. But the
typical scientist oréngineer laid off is middle "aged, has years of experience’
4 '/ in a narrow field and is reluctant to move because of roots in his community
i after years of employment there. This type of professiona} employee is some-
times coldly referred to by top management as "dead wood."* However, management
policies largely contribute to this situation. There is another more crass
reason for the preferential lay-offs of middle aged and older employees. After
years of merit and other raises, the older employee simply costs.more than a
younger one. . . .
Although the law figw zprohibits discrimimation on dccount of.race, sex or
age, discrimination in lay-offs of the older, groups of employees' is bath
*difficult and ‘expensive to prove, glthough there have been some recent successes
in this digection.‘ Professional employees still need a good union to Took
after their interest in the matter of lay offs. X

/

A ]

How do persoqﬂél departments determine who to hire? In large companies,
formal job criteria such as degrees, "prestige of the school, number of papers, ~
patents, years of experience, job titles, etc, may be established and then
matched against applicants. " A candidate may be found to be either forgthe job
qualified or overqualified, according to the criteria established for the job.

While these ma'y be valid reasons for, nof hiring, too often they are cateh phrases ) ‘
o used to inform unsuccessful candidates ofter the hirij?/ggcisions has been madgg/ '
ERIC ¢ . . - 45 ,
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PA * Reducing Supply/Demand Imbalances '

In.conclusion, the primary task rémains the projection of future trends
in scientific and engfineering employment and getting this information to
scientists and engineers and to students considering careers in these fields.

" To be useful, these predictions of manpower demand must not be simple -
projections of existing trends. Assessment must include ‘the consideration of
potential new technologies, their chances for expansion and estimation .of

, resulting manpower needs. At the same time, existing manpower needs must be,
carefully assessed with respect td".their chances of withering away. This is &
a difficult but highly important task in a coming period of rapidly. changing

technologies. ’ ,
- ‘ N ) ) , . ~
) ; PUBLIC INTEREST CONS4DERATIONS FOR MANPOWER
! : PLANNING IN SCIENCE - *°
' Nancy E. Abrams, .Consultant
. / - 0ffice of Technology. Assessment _

. - .
This talk may seem to be about women and®*minorities in science. It is
- not. It is about the health of .theyscientific and technical enterprise in
the U.S. today and the chief issue-in manpower planning for a healthy science
in the future. oo .

~ B .
- '
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\ " "The National Science Board -compjled a report tast year entitled Science
4 at the Bicentennial: A Report from the Research Gommunity, Its purppse was .
to define the critical issties-or problems for science today which "would
decre the effectiveness of research unless properly addressed." .Over 900
top-level \administrators of research in universities, industry, federal
labgratories, and independent research institutes were asked to write their
pinions as to the two most critical issues for scientific research. Complaints
*‘“\\>1nc uded insufficient * irregular funding (universities), %xcessive government -
' ~regulation without a coherent science bolicy (industry), and from all four
types of institutions, the perception that the public neither understands: or
appreciates basic research and has a-"negative attitude" toward it.* The most
" relevant concerns for our purpdses, however, were these: the best young people
are not going into.science and engineering, at least not in industry (industry);
and the continued supply of manpower 'to do wesearch must be assured (universities).

NS
Despite common fears of a decreasing poot of real talent in research, it
did not occur to these people in key positions that the de facto exclusion of =~

women and-minorities from the scientific enterprise is more than halving what-
ever talent would otherwise be available, and that the unwillingness or apparent
\ inability of the enterprise to remedy this situation-is a critical pméblem by

: the National Science Board's gwn definition. I begamcounting “the names of
people from whomyopinions had been solicited. Of 433 from universities >5
were women.'$ nam&é. Of 113 from industry, not one 'was a woman. At that point
I stoﬂlbd cownting. I may have missed one' or two whose names were foreign or
in initials, but the difference would be insignificant. Even if every woman
on the 1ist had given highest priority to the imbalance of men and women in
science and the institutiomal impediments to wgméﬂ entering the sciences, a

concern of only five people’would not have beesrfentioned in the summary report. -
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The only mention of affirmative action for womén and minorities was as a

"burdensome requirement” and as a
component of which-is an anti:scie

g

cause of "anti-intellectualism, a major
nce attitute.” -

-

ﬁanpoﬁer p]anning,.by definition, looks to the future. These individuals”

responding to the National Science
of science and technology in this

going ‘into science is dwindling, a
of science and a negative attitute

Board, who represent the uppermost echelons
country, say that the poot of-top talent
nd that the public has,a-poor understanding
toward it. Their suggested solution is to

‘\

"convince" the public (including Congress) of the ifportance of science and

technology so that the scientific

} funding, with fewer requiremeats imposed from the out

that report is there any recogniti

enterprise may have moye, and more stable, \
ide. At no point in
on that-the public could be right: that

"negative attitudgs" might have some justification; that solutions to some of

the critical problems might bé mor
interference; in short, that long-
scientific enterprise and the inte
change would mean.

Tkeré is today a small but in
interest science" in the U.S. and

interest science attempts to bring
policy issues in science and techn

e difficult than just adding funds and reducing
term solutions might require” changes in the
1lectual courage to recognize what such

fluential movement‘afoot called "public

“critical science" in Britain. Public
out unspoken or unnoticed dimensions of

ology, compelling decisien-makers to con-

‘front -the social, economic, and human implications of the choices before them.

Pablic interest scientists may act
advisory committees, or sometimes

technical assistance to environmen
values against technological impos

on their own, in writing as members of .. |
as whistle blowers; or they may provide ’
tal or consumer groups defending interests or
itions designed with apparent] little or

no regard to harmful ' effects or more acceptable alternatives. Whatever form

the activity takes, however, its p

urpose is essentially the same: to bring

into public debate the hidden. assumptions of the scientific and technical
enterprise and the diversity of human values and needs which must play a role

in the formation of good agd legit

The effort to open science an
central, though still little-rece
too attempts to expose the assumpt

1) the kind of person most s
~2) thé meaning and measure of
3) the meaning and measure of

imate science policy. .
S

d technology to women and minorities is a

gnized, part of public interest -Science. It .
ion of the scientific establishment as to

uited to science,"”
"intelligence,"
nsuccess" and "prestige" in science,

4) priorities i tific research, . co
5) ethica],va]ées iancience and their role in R &D. ' .

Public 1ntefe§t scien 1so attem
and needs-of a vast; ignored const

pts to inject into public debate the values
ituency -- over'60% of the population --

which has been largely excluded frem the policy-making process in” science ang
technology, from the formal cision-making levels of advisory committees and

peer review panels and from he de

_ scientist about the direction of h

facto individual decision-making of the
is own research.: ‘

-\ Manpower'specia1ist§ have. pointed out that with the end of the grbwthf

period of the sixties, scientists may have to become more versatile .and able .

to shift to fields where demand ex

_howaver, will never succeed in.ass

ists~if they want to stay empioyed. “Retraining,
uring a balance of people amon&fie]ds where

- 5i
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“They ure needed until the problem of allocation of prestige is faced. In Basig
science, the prestige of.a field increases with the distance from human beingy..

* - / -
Why? . . . o . /

It was mentidned earlier that we face a glut of educated people. This/: )

is an incredible.statement. It can onrTy have meaning in a system so distorted, -
that education is worthless unless it can get you one of a disappearingly €mall
class of prestige jobs. Yet it is education that can make people free, both
individually and on a global scale. Womep and minorities in science are
challenging this concept of prestige. What R & D is redlly in the public
interest? Shouldn't prestige be somehow tied %0 that? Shouldn't‘a functional .
definition of "intelligence" somehow take into account one's sensitivity tp ’
human needs and oné's ability to require of his or her intellectual.processes
that they be in harmony with that sensitivity? ' .

The future health of science depends not only on ‘opening the manpdwer
pool to all talegt, regardless of race or sex; it depends also on openness of
inquiry, and on the pursuit of knowledge whose value is not prejudged. " I would
Tike to mention a few examples of research in areas previously unexplored or
discounted as trivial. June Shaup-Hummel is doing research on female vQice
and speech patterns-after discovering that almost all research done on the
"human" voice used male voices. Jean and John Lennane are examinjng female
and child disorders such as nausea in pregnancy, menstrul pain, and colic,
which 'have often been: assumed to be psychogenic ‘despite evidence indicating
organic causes. Rohrlich, Leavitt, et a]l have pointed out that,anthropology
tries so hard to fight ethnocentrism that it fails to™Rbte the sandrocentrism
for which the male ethnographer is not held responsible even in his own culture.
In appl%pd research, beth men and women scientists have noted the bias toward
researchi’ on exclusively female contraceptives and some are now engaged’ in o
research into possible male contraceptives. ’ '

ivd

Lorg-range manpower planning will have. to account not only for numbers of

. people and fluctuating demand among fields, but for qualitative changes not

only in fields and directions of research but in the range of social values to -
¥be accommodated. As previously excluded groups begin to participate in the

scientific enterprise in numbers and at levels significant enough te be felt, . .

the scientific enterprise may need to. become ‘-more flexible in the lifestyles
- 1t allows and the judgments it passes updn the value of different kinds of

knowledge and the people who seek it. A healthy science.cannot afford to do

less if its goal is to discover truth, rather than one face of it; and to solve

human problems, not just intellectually inﬁeresting ones. . .

N ’ : )
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APPENDIX 1° o | (-
EVALUATION OF THE WORKSHOP . .

—

‘ Participants were asked to fill out an-evaluation sheet as a guide to the
meeting arrangers for any future workshops. While not all participants returned the
evaluation.sheet, and some answered only part of the questions asked, the results
were useful. Total responses are tallied on the evaluation sheet on page 49. -

Comments were varied. About one third of those responding indicated that
the number of panelists or the length of their presentations left too 1ittle time for
discussion with the other workshop participants. Some felt there was too much . f
emphasis on problems of women and \minorities, some wanted more "how to do" presentations
on manpower planning, and a number, suggested that more handouts of summaries or data
from the speakers would have been helpful. In this connection, several emphaSized
the usefulness of the report on Supply and Demand for Scientists.and Engineers that
was mailed to all registrants prior to the workshop. . o e

L3

Almost one fourth of the speakers suggested that this kind of workshop be
repeated, some emphasizing the need to do more within this subject area, some indicating
that the subject Should be narrowed, and some suggesting a broader scepe for additional
workshops. - \ P o

~ Lively interaction between panelists and other workshop -participants
emphasized repeatedly the pervasiveness and the complexity of -federal activities and

“regulations -affecting every stage of the lives of scientists and engineers, from -,
recriitment to education and training, through utilization in the scientific and
engineering workforc% Not only are individuals affected directly by government
activities and regulations, but their actjvities:from early career choice through
retirement dre secondarily affected by government influence on society goals, edu- i
.~ cational.institutions, and employers in every sector. S

A period of a and a half could not possibly have covered all these .
influences, and their intefdctions. It did serve to imdicate something of the scope
and complexity of the interrelationships that result directly and indirectly from the
activities of the government. .

L]
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SMC/MAPS WORKSHOP PLANNING COMMITTEE

.Alexander Adler Minerva A. héth

Eleanor Babco . . Robert K. Neuman
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PLEASE RETURN TO THE REGISTRATION TABLE AT THE END OF.THE WORKSHOP, 0
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R MAIL TO THE

SCIENTIFIC MANPONE~R COMMISSION, 1776 MASSACHUSETTS A’VENUEi N.W., WASHING% DeC. 20036.: :
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American Chemital Scociety

- American Institute of Physics

Amerjcan Physical Society

Bureau of Hé#1th Manpower
Bureau of Labor Statistics

Comprehensive Education and Tra1n1ng Act
".Department of Labor

- Equal Employment 0pportun1ty
Equa1 Employment Opportunity Commission
Environmental Protection Agency '

C

r

‘Energy Research and Development Adm1n1strat1on

Emplayment and Tra1ggng Adm1n1str§t1on
Federa1 Energy Adm1n1strat1on e
General E]ectr1c

Gross National Product -

Health Malntenance Organ1zat1on
.HedTth Resources Administration -

Internatmnp] Business Machines w»

Manpower Assessment Office of ERDA
Manpower Analysis and Planning Society
Manpower Characteristics System/’
Manpower.Development and Training Act
Minority Women Emp]oyment Program 1n DOL

_Natidnal Center for Education Ktats stwcs
"National Institutes of Health .
National Science Foundation

O ice of Management and Budget
Office of Research and’ Development at DOL*

Research and gevelopment *

State Employment Service Agengy
Scieptific Manpower Commission
Standard Metropolitan Statistical Area

Texas Department ofHuman Resources
Tennessee Valley Adm1nwstrat]on
Texas Water Quality Board

Oigppational Emp]o&mént Statistics -
1

., ’

»
<D
.
.
. A
s .
. o
. - ,",,
. ~
.
e’
. v
A}
L)
&
-
J . ,
—
.
.
i N
~ N
.
2 L/ A
. . . <
L] &
.
» 4 Y
- LY v 4
N -
s ., i )
L] A Y K
. »
.
- ’ .
. .
hd -
. §
) %
LS » e
¢ »
‘ \
. - “,\ -
«
7 . .
f ‘o [
- o
- .
&
- .
e L > 7
: - P fu N
» . >,
.
.o o
/‘ .
3 . ,
N * F Lt N
N -
- .
B e
P .
/ . -
(/ , N L3
- —-
/ - 1
N . . .
\
-8
»
-
. [




. . . .
.
. . ‘ . r‘ . . ,
P . v
v . : 0
B . - .
J“‘ . ) , 56 - ’ .
N i . . S
. . “ . . . *

& .o .. OTHER PUBLICATION£ OF THE SCIENTIFIC MANPOWER GOMMISSION K

\ L R T T TR L Ceiret a0 . '
® SCIENTIFIC, ENGINEERING,,kECHNICAL MANPOWER COMMENTS, periodical, 10/yr.-
- $20.60 per year; 2 yrs., $35.00; 3 yrs., $50.00 ) :
A monthly digest of current developments affecting the recruitment,
, - trainirg.and utilization pf scientific, engineering, and technical manpower.
Special sectjons include current information on supply and demand, women and ¢
minorities in science, education, pending legislation, federdl agency activities,

salaries, and new publications of interest to-producers and users of technical - -
manpower. . - - . )

¥

>

Resowrce Service, June 1975,
.00 per year.

. "® PROFESSIONAL WQMEN AND.MINORITIES, A Manpower D
$40.00. Continuing updatie - supplement service, $

L

.o

. ’ ) ‘ -

“This comprehenslive 320-page study publjéhed in 1975 for use by educa-

4 tional institutions, industry and government brdught. together for the first

. time virtually all available data on manpower at professional levels with
special émphasiS'on'womem and minorities iMmthe natural and social sciences, *

engineering, arts, humanities, educatign and the professfons."

- . _Published in %o)se-]eaf format with appropridte gubject divider tabs,
the “four-part reference Dbok ‘includes basic igformation on affirmative actionj _

manpower datd in akk-fields from more than 140 sources; annotated_rec?uitment i
resources; a bibliography; and a comprehensive cross incex. Approximately 400
tables and ‘charts with.breakouts by sex and/or minority status provide data on
enrollments; degrees; and on general, academic and’ federal workforce participa-

- tion of womer and minorities by field and subfield«s Each data resource section, .
arranged by field, is supplemented with fextual htg lights of the datar and Tlists.
of specialized recruitment resourcas for womén and minorities-in that field. d&\\\\

A contiﬁuing subscription service updates and supplements the statis-
. tics as new data bécqme available. 1976 supplements were pub]isheQ\in February.
N *.and_October, 1976. ~° : T .

® SALARTES OF SCTENTISTS, ENGINEERS AND TECHNICIANS, A Summary of Sataty Swrveys, !
Seventh Edition, December T975. "$15.00-per copy. > ' . '

. . A 112-page report presenting détailed information.on starting and

A advanced salaries in industry, government and educational institutions with
breakouts by field, highest degree, sex, years since first degree, age group,
category of employment, work activity, type of employer, gedgraphic area,
academic rank, Civil Service grade and grade distribution, and level of respon-

_sibility, with some comparative salary data in non-technical fields. Includes
both published and. previously unpyblished data on salaries for the period 1972-
.1975, with some trend data,peginning in 1961. . .

‘s The seventh editipn of -SALARIES OF SCIENTISTS, ENGINEERS AND TECHNICIANS -
A Summary of Safary Surveys (December 1975, H06 +vi) includes 128 tables and 11
charts. . . - S . : )

For camparing data back through 191, copies of the Fifth (June 1971)
and Sixth Editions (August 1973) are availafe, at reduced rates.
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® TEST YOURSELF FOR SCIENCE, April 1971. Single ::F;, $1.00; 25 or more copies,
50¢ each. ~ o M e
- . . ‘ ’\ . .. , / . -- .
-A novel career booklet to "test" a student's interests in various
fields.of science - chemistry, biology, mathematics, geology, physics - and
engineering. - . } . ’

0

\

=

This 48 page program booklet guideé students as they search“for their
science career intere;t:"Sources of additioral Tnformq}ion are included.

® SCTENCE AND ENGINEERING CAREERS - A BIELIUGRAPHY, April 1974 gSingle copy,
© $2.00; 25 or more, $1.00 each. ' s ) )

[y
- An extensive bibliography of career guidance information in science
and engineering, with complete source address, cost, etc. It is designed to
« help young people, their parents and their guidance counselors to obtain accurigel
P and up-to-date information about careers ingscience and engineering, including™ «
details on necessary training and professional employment opportunities. Sectidhs
on additional sources for obtaining career information, and a listing of seurces
of information on financial aid complete this comprehensime bibliography.*®
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: SUPPLY AND DEMAND FOR SCTENTISTS AND ENGINEERS - | - . //
' A REVIElW CF SELECTED STUD[ES, by Betty M. Vetter ; . ;
(Scientific Manpower Commission, Februiﬁy 1977, : -t
‘ 54 pp.) is a publication used as background i 'y
S information for this workshop. Copies ame o .
-available from SMC for $1.50 each. o,
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The Manpower Analysis and Planhing Society. of Washington, D. C.(/{

. is an organization of individuals with professional congerns for manpower
planming, Any per"son a;ﬁveLy engaged .or interested in the solution

of manpbwer development qnd utilization problems is qualifed for

\ fnembership. - 1
For f%er information or membership application, write to: :
- < ’ ‘ . x
. MANPOWER ANALYSIS AND PLANNING SOCIETY .
. ' P. 0, Box 24180 : ) '
L. Southwest Station ‘
. - Washington, D. C. 20024 : 0w
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